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but there is a powerful antidote to that 
~ feeling. I experienced it last June in 
France as I witnessed the excitement and ju- 
bilation that followed the successful flight of 
Gorsamer Albatross. That flimsy dragonfly 
mare of graphite tubing, plastic, and tape, 
designed by aeronautical engineer Dr. Paul 
EB. MacCready and driven by a wiry young 
biologist named Bryan Allen, had crossed 
the English Channel on Allen's lez power 
alone. The flight won not only a £100,000 
prize but alsothe plaudits of a world waiting 
to thrill to such exploits. 

Atew weeks later l talked with « group of 
our editors who had been huddled around 
scientists at the Jet Propulsion Laboratory in 
California when the spacecraft Voyager 2 
began sending back its breathtaking por- 
traits of Jupiter's moons (pictures that will 
appear in our January 1980 issue). Again 
highexcitement wasin the air, asa new [ron- 
tier was unveiled by a superb team effort. 

While Voyager | and ? probed the outer 
world of our solar system, a manned deep- 
sea research vehicle named Alvin, using 
image-making equipment of high sophisti- 
cation, brought back startling scenes from 
the inner world far below the surface of the 
Pacific Ocean. There, along rifts where 
earth's crustal plates are separating, were 
revealed life forms and geologic processes 
never secn before. As the scientists reported 
their findings to the National Geographic, 
which helped support the exploration, they 
were equally excited and jubilant. 

Such moments of achievement and clis- 
covery have been occurring all during the 91 
years we have been publishing, and they 
Will continue as long as human beings find 
challénges to meet, Those on the vast scale 
of the planet have given rise to vast accom- 
plishment. When we read Rick Gore's re- 
port on world desertification in this issue, 
we should remember that the earliest civi- 
lizations grew out of the deserts, that both 
aivanced technology and societies were 
Tormed In response to their challenge, 

It is no time to become jaded, when man 
has probed only the innermost fringe of the 
universe, and when he has.seen only one 
mile ina thousand of the seafloor rift system 
We expect to be publishing creat adventures 
for along time to come. 


[: Is EASY to become jaded these days, 
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The Desert: An Age-old 

Challenge Grows 586 

ltcovers a third of earth's land, bringing 
hardship ond suffering to a sixth of all people— 
und it is spreading. Rick Gore and photographer 
Georg Gerster report on a globe-circling survey. 


Winged Victory of 

“Gossamer Albatross” fyo 

Its pilot, Bryan Allen, tells of his dramatic pedal- 
oomered fivht across the English Channel, a 
milestone irloaviation history, 


Which Way Oahu? 652 

Buffeted by tourist boom, inflation, land shortage, 
and urban sprawl, Honoltlu’s home island tsa 
paradise in peril, Gordon Young and Robert 
Madden find. 


Incredible World 

ofthe Deep-sea Rifis 680 

Marine geologist Robert D. Bollard and biologist 
J. Frederick Grosale describe mineral-spewing 
chimneys and newly discovered creatures living in 
worm wuter omses aroun ocedan-floor verits. 


Hong Kong's 

Refugee Dilemma og 

The jam-packed British crown colony musi naw 
cope with last sumumer’s flood of Asta’s homeless: 
“hoot people” from Vietnam as well as those 
fleeing from neighboring China. William 5. 

Ellis and Wilftom Albert Alford document 

the human side ofthe situation, 


COVER: Dressed forthe desert in Upper Volta, 
a Hella tibesman combines sunglasses and 
turban to shield against sunand sand. 
Photograph by Georg Crerster. 
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The forests came 
-Defore civilization, 
the deserts after. 
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eee ESERT is the dominant landscape of our solar 
f system. Mars shivers in its aridity while Venus 
bakes. Yet both worlds could well have had brief 
f= lush periods, Earth has managed to keep its 
' oceans and foster life. Still, a third of our land- 
massis arid, and scientists warn we could tip our 
climate toward that of Mars or Venus. 
—— Earth's deserts are ever changing. Locations 
Vary as. continents drift, mountains arise, and old climates 
overturn. In this article we explore the emergence of a new 
desert maker—man. Industrial nations pour fumes into 
the atmosphere in volumes that could well cause a Venus- 
like overheating and trigger a desert era. Meanwhile, de- 
veloping nations consume trees ata fearful rate. Through- 
out the denuded arid world dust clouds grow. The annual 
value of agriculture lost nears 16 billion dollars. 

Yet all is not bleak. Deserts have challenged man since 
antiquity. Our earliest civilizations sprang out of the des- 
ert. Even as we are losing ground in some places, tech- 
nology is reclaiming land in others. Who knows? New 
techniques may notonly help us tame ourown deserts, but 
al<o let us someday colonize those on the moon or Mars. 





Limbesmutilated for firewood or livestock fodder. a lone dosart~defying tres 
. ridet a sea of dunes in western Mauritania. oooes ciate 
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Dust storm bearu 


Mankinds labors turn to dust before the desert. 








down on Syrian rubna of Dura Europus, fortifted by Seleucid rulers about 300 2.c. and abandoned alter 4.0. 256. rks ineroue 


its relentless advance often sped by man himself sai 
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Yet: even a wasteland can be made to bean fruit — 
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by those with the will the water and the wealth. iia 


A tide of sand defies the shovets of 
workers clearing a road in the Great 
indian Desert, where wine will soon 
erase their efforts. Worldwide, man 
Struggles to halt the spread of water- 
starved lands. The insidious threat, 
colled desertification, is caused largely 
by our impact on razer-thin resources. 





By RICK GORE 
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}ROAD from Dakhla to Farafra exists 
on most maps of Egypt's Western 
Desert. Twice a month a supply truck 
travels it, carrving food and a few 
passengers between the two oases. 
But for hours as our caravan of jeeps has 
jolted, jerked, and spun its wheels through 
the remote wilderness, we have seen only oc- 
casional signs of a track. 

This is awesome, naked lane, an empire 
of sancl and time that chills us with its freez- 
ing winter mornings and chokes us with its 
dust. Acons ago all this was seabed, and of- 
ten its maze of flat-topped hills, jutting 
spikes, and towering pillar rocks still resem- 
bles the floor of a dried-out ocean, 

We descend steep scarps that flatten into 
deeply eroded country and pass mountains 
of sand that seem to be slowly swallowing 
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whole buttes and mesas. We drive through 
grotesque gardens of white chalk statues, 
carved by the constant wind and gleaming 
in fields of gray dust. 

As we skirt the edge of the Great Sand 
Sea, we pause to take soil samples from one 
ofits monstrous dune crests, As fara: wecan 
see, dunes undulate like frozen gold waves 
into a cloudless blue horizon. After Arabia's 
Rub al-Khali, or Empty Quarter, the Great 
Sand Sea ranks with the world's biggest 
sand fields. This grand arm of the Sahara 
covers 45,000 square miles, extending well 
into Libya. It is virtually unexplored, al- 
though dunes in its heart are said to be hun- 
dreds of feet high anda hundred miles long, 

Thisis my first close look ata great desert. 
lam traveling with Dr. Farouk El-Baz of 
the Smithsonian Institution. Dr, El-Baz is 


an expert in interpreting space photographs 
of the earth. He is also President Anwar 
Sanat’s science adviser, and he hopes that 
ground observations in the Western Desert 
Will help him uncerstand better the geologi: 
forces at work in this desert 

He wants to determine, for one thing, 
where the sands of Egypt came from, He 
and others suspect they were formed! as re- 
cenuly a8 a quarter of a million years ago 
from Nubian sandstone far to the south, 
during a very wet period. The sands were 
then washed to the Mediterranean by rivers 
and floods. Now winds are driving them 
back southward, and Dr. El-Baz wants to 
know how fast they aré moving, 

So co his Ezevptian colleagues, for 96 per- 
cent of Egypt ts already desert, Its popula- 
bon is growing explosively. Egypt can not 
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afford to lose an inch of its arable land. Yet 
on the outskirts of the Faiyum Oasis we 
crossed & dune field that several hunelred 
Vears ago was rich, irrigated farmland. We 
passed another field that is headed straight 
for a stretch of the Nile Valley 

Nowhere is the battle between man and 
desert as ancient asin Egypt. That is why I 
am here. Egyptisthe startof travels that will 
take me to the and lands of five continents, 
exploring the increasingly stressed relation: 
ship between man andthe desert. 

Deserts are commanding attention today 
We have begun to realize the vast mineral 
wealth and the enormous solar energy po- 
tential they contain. Many see the deserts as 
the world’s last great reservoirs of open 
space, frontiers that man can farm and 
make habitable with new technology. 
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But first we must contend with the past 
and present. Too many mistakes have been 
made by people living in the desert, and es- 
pecially on its fragile fringes. Much of the 
Tigris-Euphrates Vallev, where agriculture 
Was born, is today salt desert. Deserts are 
unforgiving. Particularly in the past fifty to 
one hundred years they have begun to ex- 
pand at an alarming rate. This global phe- 
nomenon has been given the ungainly name 
“desertification,” and the United Nations 
estimates that each year the process claims 





No mirage, a cow mummified by Egypt's 
bacterta-spurse Western Desert wos found 
dnd propped up by motorists as o land- 
mark after it fell offa truck in the 1950's. 


an amount of land almost equal in size to 
Maine. Moreover, the land that the U.N. 
savs is-in danger of future desertification 
eqjuals the area of the United States, the So- 
viel Union, and Australia combined. 

Too often desertification is man-made. In 
Egypt, where the great dunes march wher- 
ever the prevailing winds point them, it 15 
mostly natural. And here in the Western 
Desert nature seems to mock man's pres- 
ence, Often, before the road disappeared, 
wet had to detour around huge dunes that 
blocked our way and nearly buricel tele- 
phone poles, Now inthe distance there is this 
improbable cow (above). As we draw near- 
er, ourdriversavs that inthe 1950's it too had 
been headed for Farafra. Lt fell off a truck 
and the microbe-shy aridity mummified it. 

We reach Farafra in early evening, our 
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jecp horns bleating, Thrones of children 
pour out of primitive houses and cheer our 
weary caravan down the narrow, dusty 
streets, At the village meetinghouse a sign 
read= Marhaban bikum ft ard Misr al 
mustagbhal—"“Weloome to you in the future 
land of Egypt.” 

The future the Farafrans anticipate lies in 
an immense reservoir-ol fresh water that has 
been found beneath the Western Desert. 

“Egyptian oil!" says government official 
Mohamed Talaat Dorgham the next day, 
before opening the tap of one of the world’s 
greatest artesian wells at Farafra. Thou- 
sands of gallons shoot into the air ancl flood 
the field. A tainbow appears in the geyser, 
and several of us dance under the drenching 
shower, washing away the Saharan grit. 

Egypt's planners desperately hope that 
the promise of this water, along with free 
land, will draw farmers from the teeming 
Nile Valley to Farafra and two other far- 
Hung oases that make up what is now called 
the New Valley. 

There are, of course, major obstacles. 
One is that few Eeyplians want to move to 
this harsh land. Also, the country cannot 
afford more wells, let alone the roacts, 
échools, and facilities to support this dream. 
So far many well projects have been poorly 
planned and maintained, and there is fear 
that without better management the newly 
found water resources may be ruined. 

Most scientists believe that the water in 
Eevpt's aquifer is not being renewed, and 
that it would permit perhaps only fifty years 
of intensive agriculture. Economists say the 
New Valley is a marginal project, and that 
Egypt should forget its hopes of populating 
the oases with millions of people and, in- 
stead, irrigate desert less remote from the 
Nile, which still has surplus water. In any 
event, Egypt at least for the short term can 
see a brighter future in its deserts. Across the 
Sahara there is no such optimism 


BN ARABIC safra means “desert.” Sahara 
i¢ plural. Indeed, the Sahara is not one 
but many deserts. It contains half the 
desert surface of the world, with features 

that range from the 11,000-foot-high baked 

black massif of Tibesti in Chad to the 

treacherous Qattara Depression in Egypt, a 

yast hellhole of salt marsh and quicksand 
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that plunges to 436 feet below sea level. 

The Sahara's dryness begins at the Equa- 
tor. Therein the rainy tropics hotairrisesand 
sheds its moisture as jt cools. The cooled air 
begins to subside and warm up again he- 
tween 15° and 30° northlatitude. The subsid- 
Ing air is too dry for clouds and rain to form. 
This subtropical high-pressure belt parches 
the earth from the Sahara through the Mid- 
die East and into northwestern India and 
Pakistan. It helps create the American des- 
erts. Asimilar belt southofthe Equator leads 
to the arid sands of the Kalahari and Namib 
Deserts of Africa as well as the deserts of 
Peru, Chile, and Australia's barren outback 
(map, pages 604-606). 

In the past 65 million vears the borders of 
the Sahara have expanded and retreated 
many times. Oak and cedar trees once grew 
in the Saharan highlands, and rock paint- 
ings portray abundant wildlife. But about 
3000 8.c. the current desiccation began set- 
ting in, and man, a relative newcomer to 
North Africa, had to contend with desertifi- 
cation of the worst degree. 

North Africa’s rich granaries that once fed 
the Roman Empire have vanished. Tunisia 
has lost perhaps half its arable land. Algeria 
Is planting a greenbelt of trees to keep the 
desert away, and there has been talk of ring- 
ing most of the Sahara with such a living 
Maginot Line. 

Yet in only a few places is the desert ad- 
vancing like an army of sand. The war 
is being lost in patchwork battles from 
within. A piece of land goes here, another 
dies there. The enemy is no longer just the 
climate. It is ourselves and our animals, 
chopping trees for fuel, clearing marginal 
lands and cultivating their fertility away, 
and grazing grasslands to death, In good 
years the lean resources of these dry lands 
are strained, so that each time a drought 
hits, the collapse is more terrible, the recov- 
ery more doubtful. 

In 1963 severe drought struck the south- 
erm frontier of the Sahara, a region called the 
sahel. As many as 250,000 people and mil- 
lions of animals died over the next six vears. 

In 1974 reasonable rains returned fora 
few vears, but when I visited the Sahel last 
year, drowght had descended once more in 
places. The millet crop along the Senegal 
River had failed. Timbuktu was on the 
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brink of famine. In Nouakchott, the capital 
of poor, mammoth Mauritania, the past 
rainy season had lasted only a few hours. 

Droucht-browned Nouakchott teems 
with refugees (page 615). Moorish nomads 
in flowing blue bowhous and Negro millet 
farmers up from the deteriorating fields 
along the Senegal River cram into two shan- 
tviowns. Herds of wandering goats and 
camels have chewed back what scant vege- 
tation exists. Sand drifts in the streets, cov- 
ering mounds of trash. Overhead the sun 
moves dimly throuch a pale yellow haze. 

Outside a refugee tent a young boy feeds 
cardboard to his cow, At the goat market a 
lone acacia tree sits fenced off in the sand, 
Someone wants to save it from the goats, or 
from neighbors who would lop its limbs for 
charcoal or fence posts. 

Before the 1968 drought 65 percent of 
Mauritania’s million people were nomads. 
By 1976 that figure was down to 36 percent. 
Nouakchott has grown from 17,300 in 1964 
toabout 135,000 today. 

At a medical station a teacher sits with 
three other brightly garbed women reading 
French magazines. They are oblivious to the 
flies on their hands and faces. Most people 
come to Nouakchott, she savs, because there 
is no means of earning a living in the country 
any longer. Will the drought continue? “Al- 
lah will answer,” she says. 


LIMATOLOGISTS, meanwhile, are 
debating whether drought in the Sahel 
is a short-term aberration or the onset 
of a long-term climatic change. Many 

argut that the drought feeds an itself, that as 
vegetation is stripped from the land, the sur- 
face dries out and reflects more of the sun's 
heat. This would alter the thermal dynamics 
ol the atmosphere in ways that suppress 
rainfall. Others suspect that increased dust 
or other atmospheric pollutants could be 
causing desertifying changes in the climate. 

“The peaple in Noyakchott are mostly 
tired,” says Nicole Sandoz, a nurse at the 
medical station, “In way oflife, Idon'tknow 
what's best for them, this or the desert. 
Their health is much worse here with the 
bad witer and sanitation. Maybe they are 
happier squashed together like this. But 
still, when vou see the children, how dirty 
they are, their (Continued on page 602) 
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A village slowly amothers as a dune 


engulfs an Egyptian oosis (left) in the 
Weetem Desert, part of the Sahara. 
Most residents. hove pulled out to berild 
anew, (Ming to escape ain army of dunes 


on the morch. Beside a buried road a 


SArinning telephone pole measures the on- 
SOU Of sind, so heh that an official has 
fo duck under the lines fabove) 

Desert rules all but 4 percent of Egypt, a 
bledk foct of fife leavened by hew hope: A 
Treshiwaoter reservou has been found. be- 
neath the Western Desert The 2overn- 
ment pans fo farm the region, dubbed the 
New Valley. But development costs may 
prove profuibitive, farmers are reluctant to 
settie there, and the water supply many fast 


only half a century 


= C0) 








.. 10 WeSt Texas 


“We've got to live on faith. [fwe 
donteet the rain, wedon tmake 
it.” During a dry spring Larn 
Show wotehes the wind ect 
mvay at his 2,000 acres of cotton 
fieids neor Knott, Texas (right). 
While he watts jor rain to bring 
planting time, he digs out an 
implement called a sand fighter 
(left), designed to protect young 
shoots from burning by covering 
the sand with a lover of earth. 

The blowing sand has no 
more respect for the living than 
for the dead in the town ceme- 
tery (lower left), which Larry 
helped excavate—though he 
newer found the long-lost grave 
of his infarct brother, 

Throughout America’s Great 
Plains the arrival of the cowboy 
and his cattle in the mid-19th 
century, along with poor farm- 
ing techniques practiced by 
honmtesteaders, denuded mil- 
lions of acres. The legacy of 
overuse blew in with the winds 
of the drought-strichen 1930's, 
creating the catestrophic dust 
bowl, Todew a different crisis 
faces the notion’s arid West— 
the depletion of limited prounil- 
wohter at an cdlarming rate. A 
resident of Phoenix, Arizona, 
for extanipl¢, uses on cveroge Of 
150 pollons of water day, com- 
pared with less than four gol- 
fons for-an inhabitant of mirat 
African fands, 
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(Continued from page $97) evelids stuck 
together by infection. . 

“Mauritania is characteristic of the des- 
ertification problem,” explains Abder- 
rahmane Toure, then the government's 
Director for the Protection of Nature. “The 
northern part of our country has always 
been a desert, but now the southern quarter 
turning into one too. Foraging animals are 
even wiping out the thorn trees. 

“The real problem was an overgrowth of 





Water is as precious tn northwest India 
os the silver rattle that.a woman fills from 
a pitcher to slake her child's thirst. The 
problem: overpopulation, even in the 
Great Indian Desert, which averages 48 
people per square kilometer—fifteen times 
more thon most deserts support, 
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livestock in the 1950's, But then we had 
rood rains. Noone was aware the land could 
not support so many animals 

“Now there 5 a wood and charcoal short- 
age too. Still the people cut and cut. They 
think Allah will provide the rain, the trees 
We hope to save whatever's left by persuad- 
ing the people that they are responsible for 
their own environment, and then trying to 
reforest it. Time is running short, We should 
have started ten years ago.” 

About a third of the world's people, in- 
clucting 90 percent of the developing world, 
rely on wood for heating and cooking, Ex- 
panding populations use ever more trees. 

In hot, arid lands a tree—or any plant—is 
an oasis. Its trunk breaks the wind, Its 
leaves cool the suriace and, after they fall, 
add humus to the soil, When the plant is 
removed, the soil can wash or blow away, 
hooves can compact the earth, and the 
microclimate around the denuded soil 
becomes inhospitable for seed germination. 


HEY ARE RELENTLESS, the carts 
and bicveles loaded with wood headed 
for Quagadougou. This chief city of 
Upper Volta devours firewood. Often, 
acrid wood smoke permeates the air. More 
and more the peasantry of Upper Volta ser- 
vices the firewood appetite of its capital 

About a 24 hours’ walk out of Quagadou- 
foul, salam Nikiema of Nakomtenga drives 
a donkey cart filled with branches his wife 
and family have collected or chopped. He 
save he must walk for thret davs to sell his 
load. It will bring him 315. 

At a nearby tree nursery, forestry agent 
Jean-Paul Sangli says that few people have 
seen the need to replant trees. And red tape 
hampers the distribution of saplings. “If the 
cutting continues,” says the Upper Voltan, 
“this is desert.” 

As [move north from OQuagacdourou, oth- 
er problems become apparent. With popula- 
tion pressure and the government push to 
grow cash crops, vast tracts have come un- 
der cultivation. Fields that for centuries 
were farmed only occasionally are now 
overworked. 

The land is etched with barren gullies, 
dug by the flash floods common during the 
brief rainy season. Some fields have eroded 
to bedrock. Everywhere there are butchered 
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trees, their branches hacked down so that 
livestock can reach the leaves. Granted! this 
is the dry season and the horrid heat has 
beaten the green out of the surviving vegeta- 
tion, but the land looks-dead. 

Before the drought, farmers had pressed 
farther and farther into the desert fringe, 
tilling land that is best suited for grazing. In 
the past, warlike nomadic herders fought off 
the farmers: But, as in most parts of the 
world, the nomads are in decline, Govern- 
ments do not like citizens who are hard to 
keep track of, control, and tax: 

Also, before the drought the nomads built 
up their berds to devastating levels. Pre- 
viously the cattle moved continually, fol- 
lowing the water and giving the grasses time 
torecover. But Western aid organizations fi- 
nanced many wells in the Sahel. These en- 
couraged cattle herds to linger, overgrazing 
land nearby. 

Cattle symbolize wealth in the Sahel. The 
nomads do not want to limit their herds. Be- 
sides, more cattle means more might survive 
the next drowgcht. 

Twelve thousand emaciated cattle drink 
from the lake at Oursi in the dry season. 
They must then walk as far as twenty miles 
across fiery sands to reach grazing land. 
Twenty years ago these sands were fixed by 
vegetation. Now they are maving upon 
QOursi village, blowing into the houses, 

The problem, says Chief Issoufi Ali- 
monzo, is that the weather has changed in 
the past fifty years. He says the herclers do 
not think 12,000 cattle are too many. 

“There were once elephants and giraffes 
and lions here,” he says. “The father of my 
father saw them. When his forefathers came 
to this place 300 years ago, there were so 
many trees vou couldn'tsee the lake.” 

People in the Sahel live under a stress that 
is hard to imagine. The heat is debilitating, 
disease chronic. Survival means today. 

At a Tuareg camp nearby, Saidou, the 
chief, receives me in his thatched, domed 
hut. He, too, talks of how the wildlife has 
disappeared, and how his people, once the 
fierce, roaming masters of the desert, have 
had to begin cultivating millet, The Tuareg 
never used to cultivate anything. 

As Tlook at Saicou’s stoic face, my ques- 
tions about life here on the desert’s fringe 
seem frivolous. Saidou lost his entire herd in 
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the last drought. His people's millet is al- 
ready gone, just halfway through the dry 
season. Two weeks ago his 18-month-old 
daughter died of meningitis, Whatis life like 
here? The deep creases and swollen red eves 
speak of a pain that persists, like aninfection 
tor whoch there is no cure. 

The problems of the Sahel seem over- 
whelming. So much land has been ruined, so 
many trees felled. There are so many hungry 
mouths. Vet try to close a well so the range 
can rest and the herders threaten to kill you. 
And whe can blame them? 


HEN there is Israel. While deserts 
spread elsewhere, the Israelis, with in- 
dustry and financial help from Jews all 
f over the world, have been replanting 
forests and turning their Negev Desertinioa 
land of milk and honey. ltis amazing whata 
farmer in Israel can get out of an acre of des- 
ert and water from the freshwater Sea of 
(ralilee. Roses for Amsterdam's flower mar- 
ket. Oranges, apricots, and avocados, bush- 
els of Winter vegetables for Europe. Such 
luxury cash crops pay for the expensive 
greenhouses, the trickle-irrigation pipes, 
and the thousands of acres of plastic mulch 
that are reclaiming the Negev, 

“Tsrael’s agriculture produces about 80 
percent of the food we consume and forms a 
goo part of our export,” says Dr. Joel 
Schechter of the Ben-Gurion University of 
the Negev. “That's pretty good for a desert 
country with very few water resources." 

When Israel was established in 1948, 
14,000 people lived in the Negev, which is 
geographically an extension of the Sinai. 
The Israelis were claiming one of the world's 
most desertified pieces of land. 

During classical times all Palestine, in- 
cluding the Negev, was relatively lush, 
supporting as many as three million people. 
From 200 #.c. to A.D. 200 the Nabataran 
civilization terraced the hillsides of the Neg- 
ev with canals to collect.and store flood run- 
offs. They thereby produced bountiful har- 
vesis on only three to four inches of rain a 
year, But as ancient technologies were de- 
stroyed, Bedouin life became the only way 
to survive in the Negev, By the 1800's Pales- 
tine’s population had fallen to 300,000. 

The Negev is a mountainous, rocky des- 
ert, the kind (Continued on page 616) 
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North America. | 

Four major deserts thread the = * 

continant. Snowmelt waters tha 

high. cool Great Basin between the 
Rockits and Sierra Nevada, In 
the Far West, the Mojave gets 
qeoat of Ite rain in winter, in the 

Southwert, summer eterma 

meleten the Chihuahuan. 3 
Sandwiched by the latter two, the . 

Sonoran shares Goth summer 
and winter raintall. 
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~ South America. A 
One town in Chilo’'i Atacama, the 
world's dringt desert, hax naver 
recorded rain. A palr of 
deserts lace Argentina: the 

nan in the south and the 
—mineral-cich Marte farther north, 
[rrigated farmlands dot the narrow 
Pa coastal Peruvian Desert, 
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Desert-making Wind Bates, | 


At the Equator hot air rises, dumps — 


‘ ! rain as it cools and spreads toward 
the Poles. Between |S~ and 30° north 
amd south — the horse latitudes — the 
air sinks and warms again. preventing 

the Forraan pi chapes and rain 



















Polar Deserts 
Vant regions of the Arctic 
and Antarctic are defined as 
desetts, withanaverage * 

p srnvaal p cipitation of les than 
250 millimeters (about 10 inches) 

and a mean temperature 

for the warmest month of 
fess than 16°C (50°F). 


Seats Asia 
‘Almout nothing can live in 





Desert. iti rain waylaid 
plateau. The hills of the Gobi, 
eastern Asia's 
acroRs China inte 




















Indian Desert, life revolves. 



















| “. which often falls te come. 
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Hoge ot ofr ranoryags. Fe adishe ther 
Arabian Desert, which covers most 
of the Arablan Peninsula plus 


Jordan, lraq, lsranl, Syria, and the 
\ Sinal, Phe iranian Desert picks up from 


there across Iran, Afghanistan, and 7 F 
part of Pakistan. Separate a AD 
. Sean of black and red sand flow * 
\, through the Turkestan Desert 
: in the Soviet Union, 


es Le 
ree 


one-thind ‘of earth's landmass 

and support some 720 million 
people, a sixth of the world’s poptla- 
tion. And while climate created the 
deserts, it ig mun whe aids and abets 
their piecemeal advance acrossthe 
boundries between arid and terri- 
perate lunds, Livestock overprares 
and tramiples vegetation. Trees ane 


pe AREAS citrealy cover eiauit 






Africa 


a ; ; hy " 
Picture a desert nearly 
_ the-site of the entire United 


States —the Sahara, the world's 
largact—and a continent with 
atlll more deserts, The Somall-Chalbl 
burre-the Horn of Africa, Cold 
otean.currents rob its southwest 


coast of molalure in the Namib. j 
Factiae:inlacd:iraih instaritly f woody plants are slashed for fuel. 
disappears Inte the porourt | Marginal lands are cleared and 


sands of the Kalahari. plowed in desperate forming at- 


tempts. Improper irrigation steril- 
izes the earth with salt and alhalt, 
And os desert-dwelling populations 
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parts of China's Takia’ Makan, 
by the Tibetan 


gest desert, roll. 
Mongalla. In India 
and Pakistan's Thar, or Great 


Ped around the annual monsoon, 


“continent, its sails im swertehne 
and worn out by age. ' re 
has pilapted to book ind Saat 























“tnesedes, rote’ plurnimiets, 
Based on data compiled by the 
United Nations, sciatica ae 





the world's hypen : 

desert zones in red, the arid zones in 
orange, and the semiarid zones in 
yellow. Lands that have avery high 
risk of further desertification are 
crosshatched; lends thot have @ 
high risk are hatched. Euch year 
earths deserts claim as many as 
70,000 square kilometers fabowt 
27,000 square miles}, The total area 
that i# threatened equals a stagger- 
ing 37,600,000 square hitometers 
fabout 14,500,000 square miles). 
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Denudling the land 
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Last shreds of green disappear 
froma thom: tree asa herdsman (ow- 
ers its branches to feed his goats in 
Lipper Volta (above). In the same 
country an overgrazed moonscape 
ties to the leftefa nonch’s protective 
ferice (right). Most regions with too 
few trees aise hove too minty cottle, 
goats, and sheep, The destruction of 
trees hos reached epidemic propor- 
Honk in the other energy crisis: fire- 
wood, Approximately a third of the 
world's people rely on tt for heating 
and cooking. To find a day's rationis 
often an dll-foy tok in Mauritunia 

where a boy hacks at acornt shrub 

berry (left), As vegetation vanishes, 
the desert dalvances 
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Living hand-to-mouth 





What litte the carth offers must suffice for members of the Geil tribe, proving 


i dry riverbed for potato-like roots of water liltes (right). Here in Upper Volta 


noming riah hour crowds a communal well fabowe). Such t evervday life in the 
Sahel, a soutmern. fringe of the Sahera atretching from Sudan to the Atlantic 


where ailrought from 1966 te 1973 hilied as mary as 250,000 peopte 
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Fleeing in desperation 





Refugee shantytown created by the lorig- 
ten effects of the Sahel drought sprawls 
from: the edev of re orderly streets of 
Nowuthchott, Mouritania’s capital (right), 
On its outskirts a family abandons the des- 
ert to follow the tide (above). Africa’s no- 
mads, who once spread their flocks over a 
broad area, are rapidly toking mot around 
settlements that thei bvestoch, ne larger 
mobile, strips bare. 

Before the drought, 65 percentof Maurt- 
tania’s population were nomads. In 1876 
the percentage had shrunk by nearly hol 
Nouakechott's current population of about 
[35,000 hos-increased | ]-fold since 1964 
Adjusting to a new life-style in. the copttal, 
a former nonad feos how to farm a gor 
den plot ina program furiied by the Cana 


dian Red Croes.{left) 
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(Contraned from page 603) of wilderness 
that seems made fora prophet to wander. In 
the north the bleakness is broken frequently 
by islands of green. These are the kibbutzim 
and moshavim, Israeli communal settle- 
ments. Israel is extending such settlements 
all the way to the Gulf of Aqaba, intending 
to populate the entire Negev with a million 
people in the next twenty vears. 

Israeli scientists have offered to share 
theirdesert-conquering technology. Butata 
1977 United Nations conference on cdeserti- 
fication, the representatives from 56 Arab, 
Third World, and Communist countries 
wolked out on the Israeli presentation: The 
Arabs bristle at the contention that the 
Muslim invasion of Palestine triggered its 
degeneration, They also decry Israel's desert 
technology as a tool of Aionist expansion, 

So far mast of this expansion has been 
made possible by using good farming tech- 
niques and by recycling néarly every drop of 
rain Israel gets. The plastic mulches slow 
evaporation. Israelis developed trickle irri- 
gution, a system in which thin plastic pipes 
with holes deliver to each plant ina row of 
crops the precise amount of water It needs. 
By wetting only the root zone, trickle irniga- 
Lion. saves enormous amounts of water. 

“Tsrael uses more plastic per head foragn- 
culture than any other country,” boasts Dr. 
Schechter. “Plastics are going to change the 
desert. We'll have big plastic domes cover- 
ing 2couple of acres, held up by air pressure 
and keeping an ideal climate indoors, The 
only big problem will be cooling the domes 
in the summer's heal. Maybe well put solar 
collectors on thedomesand use them toruna 
refrigeration unit,” 

Such greenhouses will need one-tenth the 
area. and one-twenticth the water an open- 
field farmer needs to support his family. 

Toexpand any farther into the Negev, the 
Israelis must tap groundwater. However, as 
in other deserts, that buried water is too 
salty for normal agriculture. Never mind. 
The Israelis are developing salt-tolerant 
crops. Since cattle have a tough time in the 
desert, Israeli researchers are trvingto breed 
a good-tasting camel, They have already 
created a “goabex,” a cross between a goat 
and the desert-adapted ibex. 

The Israelis are certainly not the only 
country taking land back from the desert. 
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Iran, for instance, ha® made great strides. 
But then the Persians have traditionally 
found ingenious ways of living with aridity. 
From the air almost anywhere over Iran, 
one sees long rows of holes about the diame- 
ter of a manhole. These are the entrances to 
ganati, or underground canals, that channel 
groundwater from the highlands down to 
arable farmlands, For centuries men have 
crawled down such holes to excavate, and 
later to clean, these subterranean rivers. 
No less striking are the country's ancient 
air-conditioning systems. The city of Yaad, 
for instance, is dominated by houses with 


tall towers. These wind catchers funnel the 


prevailing breeze down to conl the houses. 
Winter winds are used to freeze ice that lasts 
all year in underground chambers. 

Vet in recent years, as intense grazing and 
wood gathering have created marching 
dune fields across much of the country, the 
desert has grown harder and harder to live 
with. In 1967 the previous government be- 
gan an experiment that the new regime has 
found worth continuing. 

The air is thick with petroleum mist and 
the roar of machinery as we approach the 
vast dune field at Karkheh in 1975, Four 
bulldozers tug sleds up and down the steep 
sand hills that stretch endlessly toward 
Mesopotamia. Guns on the sleds shoot a 
glistening black film of petrolewm residue 
across the dunes. The film dries to a gray 
crust, or mulch, that holds in moisture and 
keeps the sand from blowing (pages 620-25), 

On some dunes grass seed had been 
spread before mulching, but project director 
Mehdi Mahidavi shows me fields, alive with 
vellow flowers, where the natural vereta- 
tion has come back strongly on its own after 
mulching, New forests have sprouted from 
saplings planted in mulched sand, Fifty 
motorcycle watchmen protect these new for- 
ests and pastures from goats and sheep. 

Now people have begun returning to 
these deserted lands and are planting fields 
of lettuce, eggplant, and tomatoes. “Hell has 
become paradise,” said one villager. 

To the north of Tran the Soviet Union is 
also reclaiming enormous desert tracts In 
central Asia. The Russians are building the 
costly 750-mile-long Kara Kum Canal and 
are even planning to divert whole rivers to 
irrigate virgin land 
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(Chinese ceographers report that centuries 
of overgrazing have turned much of China 
into a land “where the sand pushes man 
around. Consequently, communes Across 


the frinees of China's great Takln Makan 





ancl Lscitil jestrl PCE MIS H hy heen Fealowus ‘ 
shoveling away dunes and planting erasses 
and trees 

To the south the pride of India, the Raja- 


ian Canal. issloaw lh heine due throuch the 





at 
(sTeat Indian Desert. Some sav the canal will 
turn the desert into the granary of India 
More realistically, others say it will simply 
forestall fumune for a whi 
: | = “SU in the mornine Mm Hikaner, 
India, and for the thind time | am-awak- 
ened by my pounding blood vessels and a 

mild panic. The temperature reached 
et” 6 6( LIB F) yt sterday afternoon AL 
watch crvstal steamed up. In the shade my 
nen and camera grew too hot for me to hold 
comfortably Sow even the bed springs raci 
ate the day's heat back into me. My bods 
cannot dispel this warmth, so once more-I 
stand under a shower until my pulse finally 
slows down, then return to bed orp pine 
wet, Gut ooo 

A few hours later my journey Wilh scien- 
tiets from India’s Central And “Aone FR: 
starch Institute (CAZRI) continues, -At 
midday we stop at dust-blown Nokhra, 
where there will be a pond for three months 
from August on. Butitis June, still too earh 
for ihe monsoon, and the only water comes 
trom wells. Sheep and goats crowd around 
the trowrhs while camels and oxen haul up 
Water in goatskin bags. Hright-turbaned 





hercamnen cmpt the has into the trowuch 
Anuproar of bleating breaks out as Lhe ani 
rink. Dunderstand 





male fight for a place te. 
exactly how they feel 

Herdsman Moda Ram senses my prob- 
lem. He motions for me to kneel at the well 
Then he slowly pours a bag of water over 
me, drenching my throbbing head 

Water drawing if a sacred morning and 
evening Titual here in Rajasthan. Wells are 
often shrines. The previous afternoon in 





Dhani | had to remove my shoes to stand at 
the well for the evening draw. Betore ans 
Wager could take water, a boy poured 
soine from a silver cup over a «mall temple 
= at i 


near the well (Continued on page 624 
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Desert weed, if farmed, could shorten gas 
tines. Dir. Metin Caofvein (top) studies a 


common oalifornia sirub called a gopher 


mlant, Luphorita latnyris. Ihe inter it 
vields (above) can be refined into crude ail 
ond pasahine. Or, Calvin. who wore Nobel 
prize for hes photoaynthesis research, esti- 
Tmuites the production coast ar $30 a barrel 


a. price that seemed monc petitive 


Ltt recent 
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Symbols of hope: Australia's 
arid outback preens with the 


brugh oof land reclamation. If 



























eattle ond sheep denude on 
ared, sandy topecti coun blow or 
tosh sy to exnose a loyer of 
clay, creating a “sel.” Seeds 
travel across-the ford surface 
with littl chanceof taking root. 
In Aew South Woles one coun 

termiecaure invelved butlding 
circular banka to trap seeds and 
Witter ut ponds (focing page) 

In the same area (right) and 
nedrAlice Sorines (below) pat- 
termed furrows left by apectar 


ited filling techniques give 
verrtotion a foothold. In 1! 


i 


. ry Y L a 
olf million cattle were eras 


tig this oreo, an all-time Align 
and a potential disaster wher 


tie ext drougiit rite 


Fi | " erthi nical i ie Ah i CT TPA EE a Phe mbps | y a) 








Fhe Deveri 


Otl-drenched fran 


dunes with ite chief resource. Near Amuz 


fishts migrating 


workers coat the sand with a petrolewy 
ind overleaf) sprayed 


from firiks tied by a squadron of Ayll- 


residue (above 
dozers. The mist drice to a erovimulch that 
fetdins momture ond stobilices the dones 
dinwing vwegelition ta prow, Prior to 
hoy Guts a furrow (Left) fo 


seeds ofa diroueht-toleront shrub. 


mulchine,. a 


Pvidence of the ideas success, o petro 
forest (upper right) shot wp only six years 
ofier seedlings were planted in 60 square 
leil oil. 


kilometers (23 miles) of 
mulched sora. Guards riding motorcyeles 


Awe 


le Aze-ofd Chalienge Grows 





.. Ail SOMELMES WINS 


putrid tie frees, mostly toriarisks, to pre 
tect them from goats ond sfiecp 

(ie reforestation project mot omy wnt 
creases [ran’s suppty of timber but also 
cuts down the blowing sand that once reg- 
ularly invaded viilages, choked farmland, 
derotled trains, closed afrports, and bur- 


let mosques. The notion’s active dunes 
cover five million hectares, an area twice 
the size Of Vermont. [ron's war with the 
desert goes back more than owo thousand 
years, When underground agueductacalled 
janats Were due to bring woter from die- 
tont hills, Today thousands of such con- 


cuits stil urigate [ranian fare 











(Continued from page 637) ‘The thirstof 
the deities must be slaked so that the water 
will continue. 

The Great Indian Desert has been called 
the “overcrowded desert,” and nowhere do 
so miany people subsiston such inhospitable 
land, relying on:an unreliable monsoon. 
Historically, the rigors of the desert made 
this India's highest mortality region. In 
recent vears the death rate has dropped 
sharply, but the high-fertility custems 
persist and the pressure on Rajasthan’s 
marginal resources mounts. 

Near Bikaner about 80 percent of the 
card dunes are now cultivuted, and there 
are ever more animals. For the past six vears 
there have been good monsoons, and the 
desert should be relatively lush. Vet the 
sands still shift, and often the only plants 
that thrive are those that animals find un- 
palatable or toxic. CAARI 0 trving to check 
these problems by planting shelterbelts of 
trets and forage grasses and by demonstrat- 
ing good agricultural techniques, but the 
people are deafened by immediate needs. 

Also, the Incian resistance to killing ani- 
mals, even rodents, has created a unique 
menace—the Indian desert gerbil. 

Gerbils have been increasing even faster 
than people in Rajasthan. The mud fences 
men build to keep goats from their fields 
become perfect rodent hotels, and the seed 
that farmers ¢pread is breakfast in bed. In 
the rangelands, which now average 200 
rodents per hectare, six gerbils will eat as 
much grass in one cav asa sheep. 

In a field scourged with gerbil burrows, | 
watch scores of rodents flick sand from their 
holes. “They constantly excavate to expose 
moist soil, That cools their burrows and re- 
duces their water needs,” says CAZRI ro- 
dent specialist Dr. Ishwar Prakash, That 
habit can expose more than 100,000 kilo- 
grams (the weight of a hundred Volkswag- 
ens) of soll per square kilometer each day, 
Most of this sand ends up in new dunes, 


NOTHER KIND OF RODENT, the 
European rabbit, drew me south 
across the Exyuator to Austratua’s dry 
outback. Ever since an English settler 
imported rabbits in 1859, these grass nib- 
blers have been desert makers to rival the 
goat elsewhere. Within three years one pair 
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of breeding rabbits theoretically can become 
13,718,000. And so for decades Australians 
have fumigated and ripped open rabbit war- 
rens and even introduced rabbit diseases. 
Many men make a living shooting and trap- 
ping rabbits forexport. Still, when breeding 
conditions are right on aricl rangelands, rab- 
bits by themselves can easily exceed the safe 
stocking rate for cattle, 

At Erildunda, a large cattle station south 
of Alice Springs, owner Sid Stanes takes me 
through heavily infested lind pockmarked 
by burrows, “Oh-h-h, the bastards,” he 
crumbles frequently. “A couple of years age 
this was all grass. Now it’s as bare as a 
baby's bottom. There’s been lots of rain 
recently, but it brings the sprouts up just 
enourh forthe rabbits toeat. There's rabbits 
now from here for another seventy miles 
west. It's got beyond a joke, 'm wondering 
whether this land is ever going to recover,” 

Although particularly hostile and water- 
less regions of the Australian outhack have 
been given names such as the Simpson, Gib- 
son, or Great Sandy Deserts, most of the 
continent is in reality a désert. The Austra- 
lian desert is old, its soils so ancient that they 
have lostamost of their fertility. Itis, howev- 
er, remarkably well vegetated, with deep- 
rooted trees and grasses adapted to cycles of 
long drowghts followed by downpours. 

Until 200 years ago the only humans in the 
Australian desert were the nomadic Abori- 
gines. Then Europeans began moving into 
the outback, hoping that rain would follow 
the plow and the hoof, From the 1850's on 
there were good rains, andl few people no- 
ticed how seriously cattle and sheep were 
ravaging the land. The 1890's brought 
drought and rabbits almostsimu!taneously, 
and the sheep population of western New 
South Wales plummeted from 13.6 million 
to 3.6 million. Never again would Austra- 
lia’s dry lands support 50 many mouths. 

Today scientists and grasers argue 
whether the outback continues to desertify. 
“Tye seen itso bad you couldn't feed a rabbit 
on fifty square miles,” savs one rancher. 
“But after rain it always comes back.” 

‘The scientists point out that the land wsu- 
ally comes back in less desirable species. 

“I've. just returned from the Gascoyne 
River area. It was once productive country. 
Now there i2n't an animal to be seen,” sivs 
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range specialist Andrew Mitchell in Perth. 
“They've all died. They ate out the peren- 
niais. When drought came and the annuals 
didn’t sprout, nothing was left to Gat.” 

When beef prices and weather have been 
good in Australian, marginal lands have 
historically been overstocked, When condi- 
tions are bad, lands are abandoned or over- 
grazed for short periods of ‘time just to 
forestall bankruptcy. 

Austruha—where you can drive all day 
without seeing another person, and where 
rancher Mac Clark tells me he has two 
neighbors, “one 53 miles to one side and one 


47 miles the other way’ —1 a striking con- 


trast to India or the Sahel. In those piaces 
desertification means starvation. But as 
Australian geographer Dr. Jack. Mabbutt 
puts it: “Desertification here is when a man 
walks off his land because he can't pay his 
bills, because he can't keep up the Austra- 
lian standard of living.” 


AR ACROSS the Pacific in Chile, the 

, World's driest desert rises abruptly from 
the sen. This is the spectacular Ataca- 
ma, famous for its camanchaca, or 
thick fog, thatrollsin over the coastal] moun- 


tains, swarldling and nourishing sparse 


colonies of cacti before dissipating on the 
sterile pampa, 

Frequently on the coast the camanchaca 
makes a thunderstorm seem imminent. 
Nevertheless, the Atucama is almost utterly 
arid. Air moving inland over the upwelling 
cool coasta)] waters holds only a limited 
amount of moisture: Its relative humidity is 
drastically jowered overland by subsidence. 
Together, these two factors prevent forma- 
tion of rain clouds. “E.verv lew vears we get a 
mist—but the drops are very small," says 
one resident. Many roofs in the Atacama 
coastal towns have holes. People in Iquique 
recall the “flood” of 22 years ago, when it 
riined all day and houses were wet inside. 

(On the still drier Atacama pampa there 
are aces where rain has never been record- 
ed. However, every ten years orso storms in 
the Andes send flash floods, called avenidas 
de agua, racing insheets across the pampas. 

Despite its aridity the Atucama supports 
some agriculture. Here and there rivers of 
Andean runoff have cut deep canyons, 
called gucbradas. The pre-Hispanic people 


The Desert: An Age-old Challenge Grows 


began irrigating these quebradas, which to- 
day from the air look like thin green snakes 
lying across the desert. There are also the 
tiny oases of Pica, which produces superb 
fruit on spring water, and Matilla, which 
the Spaniards once prized for its wines. 

Somehow, too, a unique tree called the 
lanurnge Manages to survive the ten-year 
droughts between the avenidas de agua. Itis 
startling to drive for miles across the hard- 
baked, cracked, gray pampa and suddenly 
find a forest of these tamarugos., Early Span- 
ish maps actually show some regions of the 
Atacama as densely jungled_ Since tamaru- 
gos make good firewood, most of the jungles 
disappeared long ago. Today, because ta- 
maruco leaves and fruit also make good fod- 
der, Chilean scientists are trying to establish 
tamarugo Plantations and foster a livestock 
industry in the desert. 

Once there were Indian desert cultures 
and considerably more agriculture im the 
narrow Atacama. The indigenous people 
had technologies and social organizations 
that let them survive in the desert. The 
Spaniards broke that organization. 

“The arrival of Europeans was the begin- 
ning of desertification in Chile,” explains 
Dr, Sergio Lailhacar, “They brought goats 
and sheep, Then, to fuel their mining oper- 
ations, they stripped the land of trees.” 

With Dr. Lailhacar, I tour north-central 
Chile, [tis not part of the Atacama proper— 
yet. Here, some 400 years ago, the Spanish 
crown doléd out lands to its colonial officers. 
Centuries of inheritance have reduced many 
of these once large estates to communities of 
micro-farms called comvntdades. Each gen- 
eration of the comuneros who farm them has 
had to get more from Jess and less lance, Le- 
gions of invading cacti now cluster on the 
degraded hillsides, There is a saying: 
“Wherever a comunero puts his foot, the 
grass doesn't grow any more.” 

Even in southern Chile, where there is 
ample rain, the land isdesertifying. The rain 
actually makes the mountainous terrain 
more Vulnerable because it washes away 
topsoil more quickly. More than a hundred 
years ago wheat was planted on these erod- 
ible mountainsides forexport tofeed the gold 
rushin California. The damage continues as 
the people clear forests to create grazing 
land. The new pastures are quickly eaten 
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A pele malignancy spreads through an than 400,000 acres. The conduits flush sa 


difatia field fabove left) stra mriing wWhie? Line trigorion witer into the Salton Sea 
ad buildup of saltin Grand Volley, Celorg- When the sali problem cant be Licked 
do. Diagnosis: Irrigation withour ude- perhaps it can be lived with. At Bodepu 
quate drammage fos allowed dissolwec bay Jderine Laboratories tn Colifornia 
Miiricnil adits to inwade root zones, thus researcher Loie Kush COMPIres COMTer 
restricting crop vields, Scientists believe a cial tomatoes to midgets srown with 
more efficient trigation plan for Grond seawater fabove). The two were crossbred 
Walley will vastly reduce saft butliatup to produce the variety growing beside him 

Todesait Catifornia’s imperial Valley, o which tolerates salty water, Not juicy 
yatem of perforated pipes called tilmg enough for the supermarket, the hybrid is 
(left) fos been installed beneath more rich im pulpand ideal forthe caonne 
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out, and their souls run off with the rain. 

“Techn ally ; lands could be re- 
stored in twenty vears, a hundred at most, 
by replanting,” says Dr. Lailhbacar. “But to 
do that, most of the peaple have to go." 

Not v.85 everywhere in Chile 
the land deteriorates, poverty has increased, 
and people have fled to form the slums thal 
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Pirie 
(Chile's alone. Cattle have devastated much 
of Argentina's drv lands, and Brazil's arid 
northeast also wn 

Nor is the United States immune to the 
ravages of desertification. In terms of dol- 


lars jost or threatened, our problem may be 
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In Arizona the water table is dropping 
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SHarply 25 WEtCr IS pimped from aquilers to 
supply greatly expanded agriculture and a 
massive influx of new residents, “Arzonans 


thee ur 


Te consuming D hildren's Whitt, 
Warns one screntist 
As qiemacy of the cowboys and the sheep 

men, three-quarters of our rangelands are 
eroded or overrun with invader plants such 
as ¢reosote bush, mesquite, and tumble- 
weed. Although most of our ranges are now 
stabilized, wild horses and burros, which 
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were protected by Congress in 197 | 
ing out large Ferbicies, 
Wells; anc management could restore the 
range, but there is little money available 
AHamcross the arid. West, unjudiciousty ir- 
rigated land has turned too salty or alkaline 
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Even the lush lettuce helds of thi 
long-term trouble 
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Impenal Val 
from salt buildup 
hecnabanidoned. Many more would bedead 
without the massive mstallation of under 
These 
Pipes Carry irrigation water containing ddis- 
solved salts to ton Sea betore it can 


seep back up to the root-zone of crops: 
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“Saltisacanceronthe land, 
tural agent Reith Mayberry. “Everybody's 
fot it here, ancl mest farmers dont realize 
how badly. [think ourtechnology will let us 
Lech one step ahead of it—at least fort 


newt 25 to 40 Wears After that? Well. [ve got 





na lot of faith in our scientists.’ 


The most serious dificulty we face in our 
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dry lands i wind erosion, “We are watching 
our fertility blow away," 
expert Dr. Harold Dregne of Texas Tech in 
Lubbock, reputedly the custiest citv in the 


say's cesertilication 


country. “In the southern Great Plains alone 
we Inse in soll produchivity the equivalent of 


sIXty million bushels of wheat avear.” 


MN EVERYDAY SANDSTORM is 
brewing near Big Spring, Texas. It is 
Aor and, as the wind builds, brown 
aust streams across endless bare fur 

rowed fields, obscuring the windmills and 
pumping jacks, piling up against fences and 
Almost every inch 


seems cultivated, and almnst 


sahancloned farmhouses 
iif larel here 


every inch of (Comtinued on pare 6345) 


Photographs of desert creatures 
on the next four pages 
by BRUCE DALE 
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Living storage forks, honey orits (right) 
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ht foabove). ar i frugt remains a 


TVstery to scientists 
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Miniature broad jumper, a 
night-roaming kangaroo rat 
(left) navigates the desert with 
foot-long lPors HiT] specially 
adapted, powerful hind legs. The 
rodents enlarged middie ear 
helps detect approaching danger, 
rnd its untesuoally loree nose helps 
fight andity by retrieving muis- 


ture fom its own exhaled air 








_..Wililife meets the challenge 














Burial means life during most of the year 
for.a South American toad (left), here seen 
in cd loboratory at California State Univer- 
sity at Fullerton, In fall, winter, and spring 
it lies dormant, nestled in a shollow burrow 
in Argentina's dry Chaco region. There the 
fod develops a cocoon of dead skin to retain 
Auids that would othenvise be lost to dry 
aoll, Cued by summer rains, the toad sheds 
its protective coat (below) and emerges to 
breed and feed in temporary ponds. 
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Signature of a sidewinder is penned by an 
S-shaped motion that permits the rattier’s 
deftmovement on loose sand (right). Tracks 
are laid as the snake grips the ground at two 
arthree constantly changing points alone ite 
belly. Here the snahe'’s head and most of its 
body elite abowe the sand as the tol sigs off 
a. completed track, 

Active at might or dawn, sidewinders 
avetd the mdday furnace lethal to -such 
cold-blooded onimeal!s, 
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<n boa AR 
r : Plastic revolution engineers ao hervest of 
peppers at kibbutz En Gedi in Isroel’s Negev 
' ;- ' Desert (left); water condenses on greenhouse: 


. + et TR RSS +) PS walls.to be recycled, Such experimental tech- 
! e+: at | PME + e060 Onology helps the desert nation produce more 
et tae PW ant) St than three-quarters of the food it consumes 

Ai) | +) ; | and export lucrative winter vegetables to Eu- 
Misr : - rope. Dr. Elliot Birnbaum (tep) studies an- 
| | | other promising desert crop, the jojoba plant. 
) | | It yields a superiubricant that could replace 

' | fers | sperm-while oiland thus help save an endan- 
pecre ies }. gered species. Jojoba beans grown in Arizona 
; erg sendd , (above) signal the plant's increasing cultiva- 


tion tn the U'ntted States. 
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A living accordion, the towering saguarc cactus (below) swetls up To store 
ninterind then omtructs slow yous supp wanes, Do corer’ wAiter further, the 


plant's pores remain closer 
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(Continued from page 629) 11s in cotton, 
Cotton prices are good, and a lot of sandy 
land that normally would not be considered 
for farming has been plowed up. 

L head out ina pickup with a young farm- 
er, Larry Don Shaw, to inspect equipment 
that an earlier sandstorm bas buried, 

“When lwas-a sentor in high schoo), we 
had so many storm I had to repaint my car 
It got sandblasted." savs Shaw. “Hy all 
rights we should be blown away, but the 
machinery we've got now lets us keep ahead 
of the weather. - 

We stop to dig out some ol this machin- 
erv—hig claws designed to turn over the 
earth and bring clods of fine-textured dirt to 
the surface, The clocds bake hard and resist 
the blowing wind. This kind of technology 
takes drought less dramatic than during 
the dust-bow! davs. Notevervone uses auch 
equipment to combat wind erosion, howev- 


er, and éven those Who do can lose a lot of 


soil in bad years. Recently in Gaines Coun- 
ty, for instance, a farmer plowing two feet 
deep struck a pipeline that had heen faicd 
four feet deep. Incredibly, dust from west 
Texas has been found in the middle of the 
Atlantic Ocean. 

The farmers clo not think the problem is 
ureent. "This is west Texas,” save Kuby 
Allred of Ackerly. “It's alwavs been this 
wav.” Most now use more fertilizer, howev- 
er, to keep up productivity 

“Tt's ike losing your hair.” explains local 


fi tf 


1 by dav and open at ‘night to absorb life-giving 
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winc-erosion expert Ball Fryrear, “You 
don't notice the first few hairs: Then you 
deny it. The best farmers on the best land 
may not see much difference tin even twenty 
years, but they sure will in sixty or seventy, 
Richt now technology is just keeping pace.” 

During 2 sandstorm west Texas seems a4 
much a desert as the Sahara, butitis not a 
true desert because il averages more than 
ten inches of rain a veur. Qur deserts proper 
stretch from Washington through Utah and 
south into Mexico, Twenty-five percent of 
California is desert 


TIS A WEEKEND NIGHT at the Oh 
| My God Hot Springs, some three hours 
| east of Los Angeles. Sleep is impossible 
A night long moonlight bathers drop in 
fora skinny-dip and afew beers. Dirt bikes 
race acress the dark hills, their motors whin- 
meg like oversize mosquitoes. A radio blares 
a song by a group called America: “In the 
desert You Can remember Vour fame, Cause 
there ain't no one for to give you no pain,” 
In this desert, at least, there are a lot of 
people, and they can be a big pain 
The desert has become a sandbox for the 
13 million people of urban southern Cali- 
fornia. On weekends it seems as if all 13 
milion own off-road vehicles, or ORV's 
Besides upsetting those who like to relax 
quietly in the desert, ORV's in mass co sig- 
nificant ecological damage. Not surprising- 
ly. the desert has become an environmental 
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corbon dioxide; the intake inicreases as the saguaro reduces tts temperature. 
One cooling method, the rediction of heet into the nignt sky, is revealed by an 
enhanced infrared photograph (below), Bine marks coolest areas, red warmest. 
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combat zone, and Congress has told the Bu- 
reauof Land Management tocome up witha 
desert land-use plan by late 1950. Already 
some sensitive regions have been closed and 
17 desert rangers have been deployed to en- 
courage users to respect the desert. 

The ORV enthusiasts despise these con- 
trols. Many have invested thousands of dol- 
lars in their vehicles. Dune-bugey racing in 
particular is promoted as a high-machismo 
sport, and on a Saturday afternoon at the 
hase of Competition Hill in the Imperial 
Sand Dunes scores of sportsmen rey and 
cruise thetr exquisitely upholstered sleek 
chrome machines, waiting fora challenge to 
race up the steep dunce. Countless jeeps, dirt 
bikes, and pickups careen across the less 
prestigious dunes. Everywhere joyful kids 
on three-wheel motorbikes are jumping 
dune crests and rearing up like mustangs on 
their two hind wheels. 

Down the road, cloaked in dust, is the 
Glamis Store, which propretor Bill Boyd 
claims is both the Dune Buggy Capital of the 
World and California’s leading seller of 
Budweiser and Coors beer. The Imperial 
Sand Dunes, he says, are the only major 
sanc hills that have not been closed or over- 
rezulated. “People have to play,” he says. 

“Vou gotta do something to get vour ag- 
gression out,” adds Lloyd Elmsiley of San 
Gabriel. “It's a lot better to beat the dunes 
than to beat your wife or kids.” 

Few ORV enthusiasts believe they are 
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damaging the dunes. Indeed the winds do 
continually erase the tracks they lay. More- 
over, four-wheel-drive vehicles and motor- 
bikes do more extensive damage in other 
parts of the desert. Still, environmentalists 
argue that despite their barren look dunes 
support considerable life, including bur- 
rowing reptiles and insects that surface only 
at night or in special seasons. A dune buggy 
can easily kill or cripple these buried crea- 
tures without the driver's knowing it. 

More specifically, the environmentalist: 
say the ORV's imperil seven species of 
plants in the dunes and that therefore the 
dunes should be closed. 

“They re weeds!" responds a man at the 
Glamis Store. “Who cares about endan- 
gered weeds?" 

“All living things have rights,” counters 
desert zoologist Dr. Robert Stebbins. “It's 
wrong to expect each organism to justify it- 
self according to our perspectives. Even so, 
where would we be in medicine without a 
mold called penicillin? Who's to say what 
the burrowing cockroach’s genes may do for 
us someday? ORW's are helping turn parts of 
the living desert into true wastelands." 

A few vears ago a desert plant called jo- 
joba was considered a weed. Then it was 
discovered that jojobas produce a substance 
very similar to sperm-whale ail, an expen- 
sive and invaluable industrial lubricant. 
Jojobas may soon be farmed ona large scale 
without irrigation on desert tracts, So might 
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Greening of the dust bowl: Darre! Coble 
(left, at for night) wos 3 yveors.old when 


fe phi 


Arthur Rothstein mad $s classic photo- 


graph of a family fleeing a dust storm in 
Cimarron County, Oklahoma, tm Apri 
i936. On the same land 42 vears later 
Borrell and hwo sons walk billowing wheat 
fields fabove). Irrigation water helped 
make the difference, hut some ex perts fear 
that ite underground source, the Opaliala 
aquifer, ts rapidly being depleted through 
out the Great Ploins. Texas author Walte 
Prescott Webb's ‘CF TTirLit still echoes: Th 
desert 14 the guest that came to dinner 


never io fo dady 
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the desert-aciapted, rubber-bearing guayule 
plant. And Dr. Melvin Calvin believes that 
a common (alfornia dry weed called the 

gopher plant, or Euprertia iathryis, can 
pekahten nur éenereyv outlook 

Al bie garden th Berkeley, Dr. Calvin 
pulls off one of t i spindly plant's leaves. A 
milky latex rons out from the wound. This 
latex can be retined into crude oil, and hence 
rasoline. Currently it would costaboutSi0a 
barrel to produce ol from euphorbias, but 
Dr. Calvin insists that i mMpre. ed tec Nog 
Will bring that cost down considerably 

“Une hundred thousand acres of desert 
right now will produce a million barrels oi 
ail” Dr. Calvin calculates. “One Arizona 
could preduce a tenth of the crude oil Amer- 





ira now consumes.” 

Like 80 many scientists, Dr. Calvin i= a 
technological optimist. He shows mean artt- 
hiclal kidney and savs the same tvpe of mem- 
branes it uses to filter impurities from 
human blood could be used to remove salt 
[rom seawater, which could then be used to 


reclaim desert lands 


Is A LONG WAY from a laboratory at 
Berkeley, or even the Imperial Valley, to 
the great dunesoal Eeypt and the battered 
lands of arid Afric aan Incl 1. Inthetime 

it took me-to travel that distance, some rain 

finally fel) Viauritania. Neizhboring Ni- 
ger Dad grass all the way to the Algerian 
boarder. ¥Yeteven with bumper moisture the 
land will not be able to meet the needs OT Lhe 
people whe now live on it 

[tis easy to fantasize about plantations of 
jojoba or euphorbia turning a profit in the 

Sahel, or plastics greening the sandsof Raja- 

sthan, Great kidney machines may indeed 

someday desalinate the Colorado River or 
irrigate Saudi Arabia. But the lands that 
need technology the most desperately will 
find it the least available. The U.N: esti- 
mates that it will take 40 years and 20 billion 
dollars just to reclaim the land lost to deserts 
in the past 25 vears. Who will provide thal 
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rational investment on earth? 
wo centuries ago the French pimilos- 
ophie r Chateaubriand mused that the forests 
came before civilization, the deserts after. It 
‘the challenge of the next century to prove 
him wrong [] 





NJUNE 12, 1979, 0 26-year-old 


Cultfornia biologist named Bryan 
Vien made aviation history. As 


pole of a Arr Pec fed. Dy 


PNYVEroTnentoliat dnd cderongiutical 


engineer Dr. Poul B. MacC ready, Ailen flew 


a bizarre vet superbly designed aircrait 


dubbed Gossamer Albatross across the 
aye 
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team world geclaim and a prize of £100,000 


(about $220,000), offered by British 
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industrialist Henry Kremer for tie first 


fn-powered flight across the Channe!." 
wo years previously a MacCready team 
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By BRYAN ALLEN 


WILL NEVER MAKE IT NOW. At 

takeoff 90 minutes ago, I felt confident. 

As Gossamer Albatross lifted from the 

makeshift runway, I sensed that this was 
the day we had worked toward for a vear 
ancl a half. 

The start was smocth, with only a single 
«mall mishap—a broken wheel on the initial 
attempt, which we managed to replace fora 
second takeoff. Finally, at 4:51 a.m. Green- 
wich time, the plane handlers released their 
held and I pedaled cown the short board 
runway laid out ona concrete ramp near the 
water's edge. Within moments | reached lift- 
off speed of ten miles an hour, and Albatross 
Was airborne... . 


4:2 OM. For the first time I am flying 
over water and feel a <ense of elation. As I 
survey the breakers several feet below me, it 
isacif | haveemerved from a world of black- 
and-white dreams into full-color reality: 

What audacity, 1 think, to challenge the 
elementsin sucha machine, yet it is designed 
especially for this flight. Above me the huge 
transparent wing extends 94 feet, slightly 
more than the wingspan of aDC-9, In front, 
mounted on a lightweight pole, hangs the 
stahilizer by which I can control my direc- 
tion. Behind me is the 15-foot pusher pro- 
peller, connected by a reinforced plastic 
chain toa bicycle sprocket beneath my seat 
in the cockpat. 

Total weight of the machine, including 
two-way radio, altimeter, airspeed imdica- 
tor, and four pints of drinking water, is 
roughly 75 pounds—plus, of course, my 
own weight, 140 pounds, Morning dew on 


the wings and fuselage adds perhaps two 
pounds, To maintain cruising speed of 12 to 
14-miles an hour, I must pedal constantly at 
80 to 90 rpm and generate about a third of a 
horsepower. 

For company I have a flotilla of fifteen 
escort boats, including three inflatable Zo- 
diacs filled with teammates, one stationed 
astern and one oneitherside, all with radios. 
The radar-equipped cabin cruiser Lady £i- 
len Elizabeth stays 500 yards ahead of me 
with Paul MacCreacy, the plane's designer, 
guiding me toward France. 


5:07 GM, The first warning of trouble. 
Wind and swells make for constant air tur- 
bulence. Flying at an altitude of eight or ten 
feet, | must make frequent adjustments to 
stay oncourse. As] begin tosweatfrom exer- 
tion, moisture forms on the transparent 
cockpit walls, obscuring my view. Variable 
head winds slow me down, and T sense that 
I'm falling behind schedule. 


48 GM, From the Zodiac on my right 
Sam Durin, my flight manager, radios a 
time check every ten minutes or so, The in- 
tervals seem more like hours. The turbu- 
lence continues, costing me precious time 
and energy in maneuvering, and I cannot re- 
iax for a second. Bencling over to sip from 
the water flask, I veer thirty degrees off 
course. I glance over my left shoulder; dis- 
hearteninely, I can still see the cliffs of Do- 
ver. [vow not to look back again. 


8:05 OM. From the lead boat well out in 
front of me Paul radios that head winds are 
increasing. “There is another one and a 
half...." The radio crackles and I catch 





only the last words: “... to reach France.” 

One and a half wheat? Hours? How can I 
do that? Never mind the head winds, just 
pedal, I think to myself, hoping that the 
méssage will seep down into my muscles. 


Pedal and fly. 


8:26 BM. it’'snouse.. . Tl have to ditch, 
or take a tow from one of the Zodiacs. The 
turbulence is heavy, and ] sometimes drop 
to just a foot above the wave crests. My ra- 
dio transmitter has failed, probably from a 
dousing of sweat, but Sam sees that I'm near 
exhaustion. [ raise my right hand, the signal 
for scrubbing the flight, and two Zodiacs 
zoom close alongside. Bill Watson stands 
ready with a fishing red and grappling hook 
to engage a loop on Albatross’s underside: 
For Bill to hook up, I must gain altitude, 
and with a burst of energy I climbte 15 feet, 
I've gone too high for Bill to make contact, 
But I've made a big discovery: Above ten 
feet the turbulence is greatly reduced. Inthe 
smoother air I think I can continue. I shout 
atthe crew below, “No tow vet, I'll try it up 
here for a while.” They look dubious but 
veer away and resume stations. Having 
barely escaped ditching and having waved 
away 2 tow, I strugele to stay in the air. 


6:3) 4.7. [have almost finished my water 
how, for we had planned only a two-hour 
fight. Dehydration presents a4 serious 
threat. Dr. Joseph Mastropaolo, our exer- 
cise physiologist, has warned that energy 
output drops drastically with overheating 
and the loss of body fluids. Pedaling con- 
stantly in my plastic greenhouse, I'm dehv- 
drating as fast as a hiker in the Sahara at 
high neon! 
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Failure threatens just past the halfvey 
point. Skimming about five fect above the 
English Chonnel, Gossamer Albatross 
Meets INCOSE OOF turbulence and drops 
to a few inches above the waves (below). 
Signaling defeat, the author pedals furt- 
ously to lift the craftso thatacrewmeon can 
attach a ftowline with a@ fishing rod 
(above). Butat 15 feet the air is smoother, 
Allen reatices, a0 he pedals.on, as a ferry 


from Folkestone chums past, background 


ee 





My receiver still works, but the altimeter 
batteries are dead, the airspeed indicator is 
failing, and condensation continues to blur 
the cockpit walls. T fly now totally by feel 
and at the limit of my skill. 


6:40 OM. One hour and 49 minutes since 
takeotf. By now I should be about to touch 
down at Cap Gris Nezin France. Something 
looms tn the distance, and for one wild mo- 
ment I think: Land! But it's only a super- 
tanker, makingits ponderous way eastward 
through the Channel. 

Paul radios that he’s altering my course. 
Costly but necessary, Tthink. Such a behe- 
moth can leave a trail of turbulence in the 
air, even as farasa mile astern. The Channel 
swells alone are bad enough. 

Much later I learn that the British and 
French coast guards have done a magnifi- 
cent job of alerting Channe! traffic to Gossa- 
mer Albatross’s fight path. Altogether | 
glimpse only three large vessels in one of the 
world's busiest shipping lanes. 

The swells pick up again, and the air- 
speed indicator has quit completely. I rely 
on the escort boats to warn me of trouble. 
“One foot!” Crewman Taras Kiceniuk barks 
oVer the radio. From somewhere I gather an 
extra burst of energy and increase the alti- 
tude to five feet. Grimly I recall one of the 
rules of the Kremer prize: The plane's alti- 
tude must not exceed 50 meters. No problem 
there, for sure. 


6:59 OM. At last, word comes over the ra- 


dio from Sam: “We have France in sight— 


a4 


four miles to go, . . 

Four miles or four hundred. I'm fading 
now and know it. Gradually the head winds 
have been building up, and word comes 
through the receiver: Gossamer Albatross's 
airspeed is 12 miles an hour, the surface 
speed only six. I'm battling a six-mile-an- 
hour river of air. 

T talk to myself and sense that my friends 
below me are talking too: Don’t give upnow, 
you can doit! As I waver between hope and 
despair, the radio crackles again: 

“Altitude six inches, six inches; get it up, 
you've got to get it up!” 

Somehow Ido, then feel a stab of pain—a 
growing cramp in my right leg. I shift power 
as much as possible to the left leg, and the 


pain gradually cases; only to settle in the 
overworked left thigh. Long experience has 
taught me that cramps don't go away with 
exertion. ['m stuck with them now, along 
with thirst and head winds. 


1:29 8M. $f can make out the French 
coast, but it seems to come no closer. | am 
wrong. “Gossamer Albairess,” Paul shouts 
over the radio, “vou have approximately one 
mile to touchdown!" 

One mile. Less distance than I had flown 
Gossamer Conder two vears before for the 
original Kremer prize. Then, however. 
there were no head winds or turbulence, no 
thirst, no cramps... . 

Someinstinct (Continued on page 651) 
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Qunce by ounce, Thus the 75-pound Alba- 
tross wos trimmed. The designer, Dr. Paul 
5. MacCready, checks polystyrene foam 
around the fuselage of a backup plane 
(above). The [40-pound “engine” trained 
on a Bicyele and an ergometer (facing 
page), which measures power output. 
Maintaining 30 hp for two hours, the esti- 
mated Might time, Allen grabs a drink. 

Albatross (following pages! wings 
toward France, conveyed by official ob- 
servers, reporters, and design, constriuc- 
tion, and logistics experts, including a 
representative of the flight's sponsor, the 
Du Pont Company. 
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(Continued from page d45)  warnsme, and 
[ react just in time. Taras senses danger at 
the same moment: “Albatross, you're mush- 
ing! Altitude six inches, and mushing.” 

At an altitude of six inches I can’t dive to 
gain airspeed. Despite the cramps. [struggle 
back up to five feet. “Against all hope,” I re- 
peat to myself, “against all hope," 


133 aM. Sam makes a tare mistake, 
comic in retrospect, but typical of the strain 
we-are all under. As winds from the land 
shift into the southeast, his Zodiac begins 
leading me across the shallows, and he ra- 
dios: “Albatross, fly straight into the sun.” 

Despite my pain and exhaustion I am 
forced to smile. The legendary Greek aero- 
naut, Icarus, with wings fashioned of bird 
feathers and wax, few too close to the sun 
and fell into the sea when the wax melted. 

“Correction,” Sam announces hastily, 
“thy toward the sun.” 


7:36 OM. Four hundred yards to shore. 
Briefly I survey the beach: A crowd has 
gathered to welcome me below Cap Gris 
Nez lighthouse. A small barrage balloon in- 
dicates wind direction for a landing. 

But ] am not there yet. The head wind 
claws at me, and I note a scattering of off- 
shore rocks, a sure source of turbulence. I 
look for an alternate route but there is none. 
OR, then, the rocks. But not too close. 

One hundred yards now. Lam running on 
reserves [ never knew I had. Albatross sucl- 
denly yaws, away from the beach. I bear 
down on the controls and wonder if wing.or 
stabilizer will snap from the strain, Hideous 
thought, a hundred feet from the beach. 


1:39 BM. Albatross answers the controls 
beautifully, and suddenly 1 am flying in 
smooth air, banking into a light head wind 
that runs parallel to the beach, Peaple cheer 
and dash back and forth, trying to predict 
my landing point. 

Good enough, I think at last; time to land. 
I stop pedaling and am suddenly furious: Af- 
ter nearly three hours of desperate pedaling 
to stay aloft, I naturally assume that when I 
stop, Gossamer Albatross will instantly set- 
tle to earth. Perverselv it doesn't, but hovers 
for seconds in the air. Are they going to have 
to pull me down? 





Finally my craft, having plaved its little 
joke, deposits me gently on the sand. 


7:40 Ji. It's over. Two hours, 49 min- 
utes of flight, and a man-powered aircraft 
has conquered the English Channel. The 
distance: 22.5 miles, though later 1 learn 
that head winds and course changes length- 
ened the flight to the equivalent of about 35 
miles through still air. 

On the beach there is pandemonium, 
Hands clutch at support wires, wing, every- 
thing. Vainly I shout, “Turn it into the 
wind.” I punch a hole through the taped-up 
door of the cockpit, and hands reach in to 
unstrap my feet from the pedals. Under 
pressure from the wind and from scores of 
hands, the wing finally snaps, folding witha 
sigh | can only echo, 

To my astonishment I am able to walk. 
Within seconds I am hugging Sam, Blaine 
Rawdon, Bill Watson, and other crew mem- 
bers. It is no small feat, considering T am 
holding a bouquet of flowers and an open 
bottle of champagne. Surrounded by hordes 
of cheering people, I feel asense of bliss amid 
the indescribable turmoil. 

And at last there is Paul, beaming and 
hobbling toward me on his cast, the result of 
a jogging accident. One giant bear hug, and 
We grin at each other, “Take the rest of the 
day off!” he roars above the crowd. 

Tt seems like a good idea. [] 
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[800's by Princess Bernice Pouchi Bishop 
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ACH DAY the jumbo pets disrorpe their 
throngs of passengers at Hono- 
lulu International Airport on Oahu 
Then a curious phenomenon occurs 
lnstead of scattering to pleasure spots 

all over the Hawaiian Islands" 6,450 square 

mices—ary ae itriple that of Delaware—90 


percent ol shod Visitors will spend at jest 
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i hose visitors join the shopping crowds 
on Kalakaua Avenue, edging past hand: 
cCarned suribonrds and waiting lines in front 
of restaurants, bicycle-powered pecicabs 
SCEKING Passengers, and unsteady tourists 
on rented roller skates 

Across Kalakaua is the beach of Waikiki. 
much of it hidden bevond hotels and shor 
Overhead, palm fronds rustle. At night 
propanc-fuched torches add their flicker to 
the multicolored glow of store windows. 

These are the memories many tourists 
ning home from Oahu. | have them too 
But even more, | savor recollections of lively 
prowils through Honolulu and drives into 
the Preen world beyond | He naa SC Tapers 
Out there, jagged mountains slope down 
lo gorgeous bays. Valleys are carpeted 
with sugarcane and pineapples. Villages as 
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Lofty reflections of the state's two- 
bilfion-doallar tourist tdustry ici 


condeminiums (above) mse between the 


hotels 


Ata Wat Canal and Walkthi Beach. In a 
1960 photograph showing the same swath 
freal estate from a different angle (left) 
the extinct volcano Diamond Head, back- 
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Honolulu, Oahu, and Hawaii as a whale, 
come see If as an omenopwhat will happen 
in still pristine areas of the Hawatian 
archipelago if development is not checked 
or strictly controlled. A big faetor will be 
the actions of the Bishop Estate and 34 
ether private landowners, who together 
own 45 percent of Aawati's 4.1 million 
acres—88 percent when goverment land 


is excluded, 
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interesting as their vowel-laden names peep 
out along the reac that almost circles Oahu 

lf | were a Honolulu dwetier, [da spend 
my weekends out there 

Many do, of course, You're lucky tofinda 
parking spot near sunset Beach on & Satur- 
day when the surf is up. Cars line the road 
for mules. 

Like the state's five other major islands, 
Oahu has a nickname: the Gathering Place 
It was sighted by Britain’s Capt. James 
Cookin 1778, but contrary winds prevented 
his landing there: he sailed on to Walmea on 
Kauai, where he first set foot on the archi- 
pelago he named the Sandwich Islands 
Sew England 
with their dark wool suils and pious wavs 

fut that tury and a half ago. 
Oahu has changed since then. Particularly 
Waikiki (preceding pages). 

“lore than hetl the hotel rooms in the 
state are jammed in there,” an islander 
iT rmotled He talked ot Watkiki's still 
booming construction, symbolized by skel- 
etal blue, construction cerricks that rear 
ahove unfinished buildings. “Our state bird 
the gerveal Hawaiian crane.” 

In spite of the building bustle, Waikiki 5 
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tourist population explosion is beginning 
to taper off, Hideto Kono, director of the 
state’s Department of Planning and Eco- 
nomic Development, assured me that the 
hotel-building boom is ending. “The ceiling 
has almost been reached. We may allow a 
few thousand additional hotel rooms, and 
then tourists will have to go elsewhere.” 
Neighboring islands will absorb much of 





Hawai sant ipated : percent anntal towr- 
ist growth, butstate officials are eyeing rural 
Oahu too. l walked out of the office hearing 





a volume describing the state plan 

The gist of tt is this: Rather than strew 
tourist hotels all over Gahu, a few resort 
areas should be chosen and tourism concen- 
trated there—experience has shown thal 
[hose 
new resort areas should create jobs (Uahus 
unemployment rate runs more than 7 pe 
cent) and generate income for local stores 

The state plan is not universally loved. 
Driving around the island, I passed hand 
lettered signs telling of dissent. TO HELI 
WITH THE STATE PLAN, read one. STATE 
PLAN IN THE CAN, read another, Many Ha 
wail farmers—and, for that matter, owners 
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“These Hawatians believe that the 
overthrow in 1293 of our last monarch— 
Queen Liliuokalani—was illegal, After she 
was forced to abdicate and was put in pris- 
on, the businessmen who organized that 
move took morethan 900,000 acres of crown 
land, which ended up as government prop- 
erty. The Hawaiians want it back, plus 
damages. Congress is studying their claim.” 

She reflected, “Hawaiians are becoming 
more obsessed] with their Hawatlianness 
these days, They are making progress—the 
literacy rate is high, and many are moving 
up in business—but there's the feeling that 
the world is moving away from them.” 


Immigrants Brought Many Cultures 


Mrs. Beamer, whose ancestors lived on 
this island long before the arrival of Captain 
Cook, believes that religious anc social cus- 
toms made it almost inevitable that Hawai- 
jans would fall behind in the economic 
struggle. 

“Remember,” she told me, “most immui- 
grants—-Japanese, Chinese, Filipino, Por- 
tuguese, and others—came here from long- 
established civilizations, each with its 
strong religion, and they worked hard to get 
ahead. On the other hand, Hawaiian society 
was adrift, halfway between its ald gods and 
the one the missionaries brought.” 

About one percent of the islanders today 
are pureblood Hawaiians, though any frac- 
tion of Hawaiian ancestry is enough for offi- 
cial recognition as a member of that race. 
Seventeen percent of the islanders qualify. I 
asked Mrs. Beamer about her lineage; she 
laughed. 

“I'm three-cighths Hawaiian. But really, 
I'm ‘calico'—like a lot of us on these islands. 
Among my ancestors were an lrish sea cap- 
tain, a Spanish sailor, and a Chinese cook. 
All of them married Hawatian women. My 
full name is Martha Mary Ah Ung Kawaiola 
Fernandez Beamer,” 

She pointed out to me that the hunger for 
landownership extends to Oahu’s other eth- 
nic groups as well. “Hawaii's Land Reform 
Act gives leaseholders the right to petition 
the state to buy the land they are renting. 
The state can force private landowners to 
ell at a price determined by formula. But 
the state's land prices usually are considered 
too high by the petitioner and too low by the 





658 


vou ll find the 


landowner. Extended litigation is delaying 
many of the land transfers.” 

Even Waikiki's posh hotels rest on crazy- 
quilt patterns of landownership, An official 
of the fine old Halekulani Hotel expressed 
satisfaction at the hotel's relatively simple 
land-rent situation: “We have only four dif- 
ferent leases to pay on the land that we don’t 
own outright.” 

Considering the land tangle and all of 
Honolulu’s business affairs, it came as no 
surprise to find that the island telephone 
book has ten pages of attorneys. Many of 
them are kept busy on the complex problems 
of converting leasehold land into fee-simple 
ownership, or are engaged in the tortuous 
business of arranging new leases. 

Waikiki’s borders are well defined—by 
an ocean, a park, and two legs of a drainage 
canal that fifty-five years ago turned swamp 
into high-priced tourist acres now packed 
with hotels. A different world lies on the oth- 
er side of that canal, 

Give that other Honolulu a casual glance 
and it resembles any number of mainland 
cities, with busy traffic, quiet suburbs, and 
towering downtown office buildings. But 
there is a roval palace near the city center. 
You can buy octopus tentacles in the local 
supermarket and have vour hamburger at 
McDonalds with a side order of Oriental 
noodles served with chopsticks. 

One of life's simple pleasures in this city is 
to amble shirt-sleeved through Ala Moana 
Park ona winter's day. Joggers will be outin 
force; so will Hawaiian youths, each with a 
transistor radio tuned to a rock station, and 
a pretty waftine attuned to him. 

One day | roamed through downtown 
Honolulu, looking for a certain restaurant. 
“Go ewa one block, turn wake at the traffic 
light, go two blocks Diamond Head, and 
(Continued on page 664) 


Born amid fire and water, Oahu ts the 
offspring of two volcanoes that eroded 
inno parolle! mountain ranges, Their steep 
lave slopes are mostly unsuitable for de- 
velopment, putting a premium on lower 
elevations, A new state plan ainis af 
establishing polictes for such land usea as 
conservation, recreation, and fiistorical 
preservation. 
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Vaulting like a dolphin over a spuming wave, a windsurfing board 





puts sail and sailor horizontal on a seaward sprint off Diamond Head. 
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said, “but not enough to put much of a dent 
in the traffic." 

And growing pot is a lucrative business in 
Hawaii. “If you grow sugar,” Mike said, 
“sou get about 15 cents a pound. Kona gold 
brings $2,000 a pound.” 

Politics, too, makes headlines in Honolu- 
lu. Hawan became a United States territory 
in 1900), a state in 1959. For the first half of 
this century, the Republican Party ruled. 
Then came the “revolution of 1954." Backed 
by the International Longshoremen’s and 
Warehousemen's Union and many AJ A's— 
Americans of Japanese Ancestry—a Demo- 
cratic regime began. Governor George R, 
Arivoshi now heads Hawaii's government. 

Honolulu’s mayor, Frank Fasi, like the 
governor, isa Democrat, though party regu- 
lars consider him something of a maverick. 
For nearly a decade Mayor Fasi and the gov- 
ernor have conducted a running feud that 
has enlivened the political scene. 

Governor Arivoshi would like to hold 
down the growth rate of Oahu's resident and 
tourist populations, Mayor Fasi believes 
growth is inevitable and wants to plan forit, 
to lessen its impact. While both agree that 
improved transportation is needed on the 
island, they differ on how to achieve it. The 
governor favors.a new highway; the mavor 
wants a mass-transit rail line, 


Trade Winds Always Return 


There are days when the northeast trades 
are stilled, and the kona (leeward) wind 
blows. Back on the mainland the unsettled 
breezes would hardly be noticed, but Oahu 
residents are inclined to grumble about such 
“terrible weather." 

Terrible? I left my home near Washing- 
ton, D. C,, witha foot of snow on the ground 
and subfreezing temperatures. Istepped out 
of the plane at Honolulu into the balmy 70's. 
“Bundle up-a littl bit tomorrow,” the TV 
newscaster advised thatevening, “It will be 
getting down into the 60's." 

Such “cold” days are rare, for the yearly 
average temperature range in Honolulu is 
less than 14 degrees. Nevertheless, during 
my stay the weather made front-page news 
on the Big Island of Hawaii, at the southern 
end of the archipelago. Torrential down- 
pours there caused major damage and sent 
Governor Arivoshi flving over to declare ita 


Which Way Oahu? 


disaster area. Meanwhile, only occasional 
rains fell on Waikiki, not nearly enough to 
dampen tourists’ spirits, “Pineapple juice," 
they called the rain, and went on strolling 
Kalakaua. Aftera week the northeast trades 
came back, sweeping the skies clear again. 

Just past Waikiki famous Diamond Head 
looms—a towering reminder that this island 
was born tn volcanic fire and smoke. An- 
other long-dead volcano mses from within 
the city of Honolulu itself; residents know it 
as Punchbow!. 

‘Together, the craters of these two moun- 
tains tell of another inferno—the day Japa- 
nese warplanes bombed the United States 
fleet at Pearl Harbor. 

Diamond Head's crater became a fort. 
The gun emplacements carved through the 
crater's rim are empty now, visited only by 
hikers. The Punchbowl crater became the 
National Memorial Cemetery of the Pacific. 
Many of the gravestones on its vast green 
lawn are dated December], 1941. 


Sunken Ship Stirs Memories 


World War 0: It was my generation’s 
war, With hunereds of other tourisis— 
many of them Japanese—l! cruised through 
Pearl Harbor, reliving that December 7 at- 
tack. Slowly we steamed past the gleaming 
white memorial tothe U.S.S., Antone (pages 
664-5). As our boat turned to leave, a crew- 
man dropped his red Hawatian lei onto the 
waters, in tribute. | watched it bob in-our 
wake and wondered what thoughts made 
the gray-haired Japanese near me bury his 
face in his hands, 

Few scars of war still mark the naval base 
at Pearl Harbor. Its giant <hipyard is the 
largest employer on the island, and a new 
generation of ships—nuclear submarines— 
was moored to the docks as I drove by with 
my Navy escort. 

Yes, my war was over. A contingent of 
foreign warships was due to be welcomed 
herein the week ahead. Among them would 
be a Japanese cestrover. 

“The Japanese own practically every- 
thing on Waikiki now,” mainland friends 
had told me before my trip, A slight exagger- 
ation, it turned out. Less than a third of 
Waikiki's 27,000 hotel rooms are Japanese 
owned, though many shopwindows bear 
signs in that language. 
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Honolulu sprawls beyond the Nuuanu Pali escarpment, where King 





homechamena I's warriors pushed island defenders to their deaths in his 1795 conquest 





Where were all the Japanese tourists? 
Most of the “foreigners” | met at Walkiki 
spoke my language. [hev were Canadians 

We got all geared up for the Japanese in 


‘asion, and it never really happened,” a 
Waikiki shopkeeper told me: “The ones we 
see are good customers: they load upon gilts 
lo take home. But thisisa foreign country to 
them. | hear they're taking their vacations 
on Guam now, where thev feel more com- 
fortable.” 

That, too, was aslight exaggeration. The 
number of Japanese tourists on the island is 
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rrowing. but at a slower rate than that of 
tourists comine from the U.S: mainland 


Rood Circles the Island — Almost 


There are four “sides” to (ahu, for the 
island 1s roughly diamond-shaped. Half the 
population clusters on the southern side— 
Honolulu and the huge Pearl Harbor Naval 
Base are there. 

The eastern side of Oahu, known as the 
Windward Coast, faces intensive pressure 
from real estate developers, foritis easily ac- 
cessible from downtown Honolulu. Three 
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battle. Waikane, two miles fartherdown the 
road, 3 alse zoned as agricultural land. “But 
the land is beginning to go on the market in 
two-acre plots, as farms,” Dave comment- 
ed. “There is no way of guaranteeing that 
the buvers will be farmers, of course. Their 
‘crops just might turn out to be high-rise 
buildings." 

Many of the battles have already been 
last. Dave guided meoff the main road, ante 
a suburban street, wanting to show me the 
remnants of an ancient Hawaiian fish- 
pond—a semicircular dike inthe bay, where 
ocean fish once were kept as a food supply. 
Our view was blocked though, by a row of 
bungalows with high board fences. “By law 
all beaches are public, as far as the high- 
water line,” Dave muttered. “There has to 
be an access road.” We found it, finally, at 
the end of the street and drove in—past a 
stern NO TRESPASSING sign. 

That afternoon we stopped to watch Ha- 
Whhlan surfers ride the waves. One of them, 
chatting withus, pointed toa row of condo- 
minimis a quarter of a mile down the shore. 
“TLlearned to surf there when I was little,” he 
said. “It's a better beach than this. But no 
way I'm going back there, because the rich 
haoles sit up on their balconies and vive me 
the stink eve.” 

The poignant words of a Hawalian song 
drifted through my mind: 


Dike beaches they sell to build heir holels 
My fathers and [ once knew." 


Only rarely on Oahu did I find the mili- 
tant resentment that typifiesso many minor- 
itv struggles, Once, ata tiny roadside café on 
the Windward Coast, l overheard a conver- 
sation from a nearby table, Four islanders 
were sitting there, and one of them had lost 
his leneehold land. The bulldozers were due 
to move im next day to regrade his farm for 
housing lots. 

“How much dozing they going lo get 
done,” he asked, “when I'm sitting wp in the 
hills, popping away at them with a rifle?" 
But it was obviously rhetorical talk. 


Oahu has enough uncluttered beaches left 
to satisfy any taste. Beaches with fine snor- 
keling and scuba-diving waters, others with 
waves for big-board surfing and for body- 
surfing (using no board at all, or the short, 
light “boogie board’), One of the most fa- 
mous is Sunset Beach, on Oahu's North 
Shore. Each year internationally known 
surfers come here to compete. 

Attimes the combers ‘at Sunset Beach are 
too powerful foreven the Hawaiian experts 
to challenge. The boards stay in the cars 
then, and hundreds of surf-watchers stare 
silently at thirty-foot combers breaking half 
a mile offshore, churning the intervening 
shallows into white maelstroms. Truly it is 
an awesome sight. 


Water for Poi or People? 


As Oahu's population grows, fresh water 
is a subject of mounting concern, Some of 
the island's restaurants serve it only on 
request, and a state agency gently conxes 
homeowners to grow only “unthirsty” types 
of plants. 

Unfortunately, one of Oahu's traditional 
crops—taro, from which poi is made—is 
very thirsty indeed. During my stay on 
Oahu, taro farmers were demanding more 
than four million gallons of fresh water a 
day. Only cool, flowing fresh water would 
do; otherwise, the taro roots would rat. 

Government officials searched for an an- 
swerto the dilemma. Iftaro went, Hawaiian 
culture would be the loser, but water sup- 
plies were already critically short. The taro 
farmers, in the end, were allocated about 
half the water they had asked for—a com- 
promise that seemed to satisfy nobody, And, 
of course, the price of poi went up again. 

Ancient Hawaiians looked to the sea for 
sustenance, but that ocean orientation has 
been lost, some marine experts feel. 

Dr. John Craven, Dean of Marine Pro- 
prams at the University of Hawaii and State 
Marine Affairs Coordinator, summarized 

*“Waimanalo Blues," by Liko Martin & Thor 
Wold, Mauna Rea Publ. (BM). 


Invitation to the simpler side of Hawatian life, well-worn stairsteps lead to a house 
inthe North Shore town of Kahuku. On anearby §80-acre tract, the Prudential Insur- 
ance Company plans te build a resort community with 5,000 hotel rooms and 2,000 
condominiums, a plan fought by those who fear it would rob the town of its identity. 


677 


reasons for that change: “The waves of peo- 
ple who came here focused on agriculture, 
rather than onthe ocean,” he saicl. “Now the 
focus ison tourism. But thereis an immense 
potential out bevond the reef, Tuna migrate 
past the island about 200 miles out—we 
should have a true tuna-fishing industry. 
Mariculture [farming the open sea) has vel 
to be developed here. We are beginning to 
get into aquaculture; more than 100 acres of 
ponds are going in on the North Shore of the 
island, to raise freshwater prawns. © 

Dr. Craven branched off onto a new sub- 
ject. “Remember, the ocean isa place, Any- 
thing you cando on land, youshould be able 
to do out there, Build floating cities, for in- 
stance. The technology is here now—-look at 
the offshore oil rigs, even in such imhospita- 
ble places as the North Sea.” 

Some are utilizing even the skies above 
Oahu. “This island is a communications 
center,” a businessman declared. “A link be- 
tween East and West. Because we re situat- 
ed way out in the Pacific, | can line wp a 
conference telephone call between associ- 
ates in New York and Tokyo and get them 
both during daylight hours.” 

That phone call is routed to an earth sta- 
tion on northern Oahu, then beamed up toa 
satellite parked over the Equator 22,240 
miles above the earth, before moving on. 

Across the island from that hilltop earth 
station, other scientists work on @ more 
down-to-earth project. For decades the ag- 
ricultural aid that the United States has giv- 
en to Third World countries has been based 
on temperate-zone crops. Now agronomists 
at the University of Hawaii's Agricultural 
Experimental Station at Waimanalo are de- 
veloping special varieties of corn and other 
high-protem crops that will grow wellin the 
earth's tropical regions. 


Energy From Sugarcane and the Sun 


Six vears ago [ landed in Honolulu at the 
height of an oil embargo, “We lucked out at 
first,” a Hawalian acquaintance told me at 
the time. “Then the Arabs realized that this 
island was really a part of the United States, 
and they shut us off." I still wince, thinking 
of getting my rental car in line each day for 
my allotted three gallons of gasoline. 

There i no doubt about it; these remote 
islands are vulnerable, for they consume 


673 


more than twenty million barrels of oil a 
year, producing not adrap of it. 

Still, there are alternatives. “Sugarcane 
can be used to make methane gas or ethanol 
for gasohol,” state planning director Hideto 
Kono saic. “We can burn the leftover, called 
bagasse, for fuel, as we do on the Big edland 
of Hawaii and on Kauai. Fust-growing 
trees, such as eucalyptus, could be raised-as 
fuel too. There's a project under way off the 
coast of the Big Island, pumping cold water 
up from the depths. The temperature ciffer- 
ential between it and the warmer surface 
water will be translated into power.” 

He gestured toward the window, which 
framed downtown Honolulu. “There is 
plenty of natural energy out there. Already 
Hawaii has mere than 7,000 solar onllectors 
in use, The northeast trades blow 70 percent 
of the time—soon a 200-kilowatt wind gen- 
erator will be operating in the mountains not 
far from here.” 

He stared out at the tall, air-conditioned 
buildings. “Qur architects were trained in 
other states, so the legacy has been heavy 
mainiand-tvpe building. We should have 
lighter, more open structures than those; 
buildings cooled by the trade winds.” 

Mr. Kono veered to a happier subject. 
“You know, these are exciting days in the is- 
lands. Here we are, 200 vears after Captain 
Cook and twenty years after statehoorl, 
ready to become the nation’s major link with 
Asia. We have a good racial mix-—well- 
trained people who know how to get along 
with East and West." 

Animated, he leaned across his desk. 
“The Pacific trade area is growing fast, as 
the Asian nations work hard to upgrade 
their hiving standards. Today it develops 80 
billion collars in U.S. trade each vear— 
more than the Atlantic trade. And we in 
Honolulu are in the middle of itt, with people 
who understand Asian wavs.” 

Mr. Kono sees Oahu as regional head- 
quarters for great multinational corpora- 
tions, doing business and shipping cargo all 
over the Pacific. 

He is not alone in believing that Hawaii's 
destiny is tied to Asia. An elaborate new 
World Trade Center is planned for the 
Honolulu waterfront. A foreign-trade zone 
already serves as a warehouse for goods in 
transshipment from both East and West. 
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Ocientists explore rifts in the seafloor where hot 
springs spew minerals and startling life exists ina 


Strange World Without Sun 





CROSS THER BOPTOM of the four hard crust of our planet are pulling apart, 
oceans. of the world runs the largest separating as much as eightinchesavear, In 


[eature on the face of this planet, a the cracks molten magma wells up, meets 





mountain range and mft system some cold seawater, and solwiifies into acontorted 
40,000 miles long. Man has seen with his  tancdtcape of black lava 
own eves scarcely forty mile? of this Mid In such regions the scientists have been 
Oceanic Ridge. witnessing the all but unbelievable. They 


But along those few miles in the past six have seen: 
years, schentists in tiny submarines such as )=6* Huge blood-red worms protruding from 
Aivim (above have found, in those utterly forests of white plastichke tubes (right 
dark nether depths of the sea, animals and * Clams far larger than most shallow-water 
mineral factories unlike any seen before types, their meat scarlet with hemoglobin 

In 1979 the latestinasenesofexpeditions *® Strange dandelionlike creatures moored 
went out into the Pacific to study spreading by threads near fountains of warm water 
centers of the ocean floor. These are places © Plumes of even hotter water—ss57°t 


where the thin, ricid plates that form the (650°F) of more—spewine black cloucs of 








minerals from seafloor chimneys: (right). 
Since William Beebe’s bathysphere dives 
in the 1930's and the descents of Jacques- 
Vves Cousteau, lacques Piccard, and others 
in the 1950's and | 96's, the National Geo- 
graphic Society has participated in and re- 
ported on many historic ocean explorations. 
In May 1975 NATIONAL GEOGRAPHIC 
carried a full report on Project FAMOUS, 
man's first look at the Mid-Atlantic Ridge. 
In August 1976 we described dives into the 
yawning Cayman Trough inthe Caribbean. 
In October 1977 the GEOGRAPIUIC reported 
the astonishment of geologists who descend- 
ed to the Galapagos Rift in the eastern Pacit- 
ic and first discovered warm-water vents 
teeming with life. Rich in hydrogen sulfide 
and bacteria, these ofises apparently attract 
larval organisms drifting in the currents. 
This ciscovery set the stage for further 
dives in the Pacic. [In 1978, French, U.3., 
and Mexican scientists using the French 
submersthle Cyana explored the East Pacif- 
ic Rise at 71° North, off the mouth of the 
Gulf of California, They found inactive 
vents and huge dead clams, similar to those 
discovered on the Galapagos Riftin 1977, 
Then, in back-to-back expeditions begin- 


ning in January 1979 and continuing this 
fall, funded by the National Science Foun- 
dation and the Office of Naval Research, 
scientists returned to the Galapagos Rift and 
21° N with Alvin and its support ships. On 
the pages that follow, two of the leaders re- 
port on expedition findings. 


E ARE FROUD that the National Geo- 

| graphic Society has played a part in 
B8 these explorations. By a major research 
crant, a5 Wellas by providing cameras, film, 
and photographic experts and by operating 
color laboratories abourd the surface ships, 
the Society has markecly extenced scrence's 
ahility to see and record phenomena In the 
abyss. A revolutionary new TV system has 
been one result (page 705). 

Next January 7 a National Geographic 
television documentary of the Galapagos I] 
expedition will be shown by the Public 
Broadcasting Service. I have seen the pre- 
liminary footage and feel sure that you will 
be as awed by it as ] was. The discoveries it 
relates represent a truly great milestone in 
our knowledge of the earth. —THE EDITOR 
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Respirometer, measuring 
oxygen Use by mussels, rests on 
the bottom. Alvin's claw drops 

= 18 ce a eet | «specimens into its four chambers 
= : i” “s = . fa a 4 
| . eee = hs i | = . \ ; cna, 4 eer. 


Collecting panels, made of 
slate to mimic the seafloor, 
were left on the bottom in 
January te be retrieved lin 
November. The rates of 
settioment of larvan at 
different heights from the 
bottom will aid studins 

of colonization, 





Remote-controlled 
manipulator arm 









Equipment tray carries traps, 

‘corers, nets, and samolers, 
such 45 ashurp gun to 

‘~ Watuum up fragile animals, 
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Pm Bacteria sampler 





Stereos camera takes 35-mm ie 
sides that permit precise Vacuum 
measurement? of sim and sampler 
distance: temperature probe 

at left records variations 
as subtle as OZ C. Clam bucket” 





Mud grat: Guided by the sub 
pilot, the claw places the tool 
outside tha rocky vent area. 
A later twist of the T-bar 
handle takes up 4 sarnple of 
sediment to be screenae 

for organs. 





Water sampler consists of two 





= plastic bags around metal 
CCD camera (page 705) Fingers! Alvia's claw trips a 
displays images ona seraen in release that anaps the fingers 
the sub where biologists open to take uncontaminated 


watch close-ups, such as water for bacterial analysis. 


a crab scraping food. 


Alvin's py 
many hands ‘| ™ 


Scientists design tools that 

can be maneuvered by Alvin's 
tee arms. An adjustable claw jf td 
reaches out to grab rocks or ‘i, (foes 





Acotmtic velocty meter 
measures the speed and volume 
of water coming from vents, 
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ogist Robert 2 


Seafloor explorers: Geo! 
Kallord (top) has descended in Alvin to all 


tit Speen 0 apreadings centers so far 
explored—the "Mid Atlantic Ridge, Cayman 
Trough, Galapagos Rift, and East Pacific 
Rise at 27° N—aone described those 
adventures in the GEOGRAPHIC. 
iWaorine fio fderick Crrassle 


fabore) usually conducts 


logist |. Pr 


Ecological ShLicgies 


of diverse animal communities living in 
Atiantic sediments 

Alvin hes carried scientists ond their tools 
on more Chan O00 dives sirice if was 
commissioned in 1964 at Woods Hole 
Cioceanograpriic Institution, WHOL, Fiumded hy 
ONR, and the National Oceanic and 


Atria apt ETE a j aministration 
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aboard the catamaran Lulu fcheiwe. right) 
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For the 1979 Galapago af Hawaii 
expedition, other biclogica! Dhoni (, 
invesiigators were Carl J. Berg University 
iRuth OD. Turner, Huorvard Limi : 

Tarmes |. Childress, 
v of California at Santa 
Ucee: Judith PF 

iraase, Marine Biclogica 
Jtboratery; Rabert KR. Hessles 
Kenneth L. Smith, and Georee 
fh. Somers, Scripos Institution Cordon, Oregon 
of Oceanography, 51; Flolger VW University; Mix 
Jannasch, Howard L. Sanders, Us 
and Albert 7. Willis TT, won, 
Dawid ML. Kuorl, University 
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Included 


I Tane, WT. Lore HEM LELS 
John Edmond, wn 
John B. Cothss and Louis] 
Stuvte 
hael L 
iveruty of Rhode Island 
On the subsequent U_ 3.- 
French-Mevican geological 


Richard A. Lite ane expedition to 21° N, the 
Yale 
futile, 

f Texas Other 
geolomsts were Robin Holcomb 
wT AA 
Stanford. Universiiv: 


erientists were Fred N 
and Kenneth C 
Macdonald cp-leaders, and Jobn 
4. Orcutt all of Sho: Bryce P 
icsBi William R 

.. Geological 
athe 


principal 
Spiess 


viel. Luverncdyve, | 
Kathleen Normark, (1 
survey; jean Froncheten 
Thierry Juteau, Centre 
“ational pour L"Expioitation des 
Oceans; Arturo Carrangra 

Diego A. Cordoha, Victor Dias 
José Guerrero, and Claude 
Rangin, Universiciad Narctonal! 
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Living oases: Direct observation 
of a dozen vents teeming 

with life suggests animals 

arrange themselves in zones, 
probably in relation to the food 
supply and mineral deposits. 

This diagram portrava vents 
actually 2,100 miles apari. At the 9 
leftan oasis at 21° N spreads 25 
meters around “black smokers" \ ee, * | 
jetting mineral-laden water a | . a Oe FAT I oa Pil 
estimated at 350°C, When the Reet: iy be 
plumes mix with 2°C seawater, 

minerals precipitate out to form 
chimneys and blanket slopes ’ 
at their base. Fe 





ii ' : 
re Te ee Pompeh worm, | 
f. Py te ee 4 \O-cm polycheate 
ry page 6948), cements 
Itt tube near chimney! [pages 682-3). 

* rolative that covers Galapagos rocks 

if the serpolia worm, a filter, } 

feederdpage 692). \ - 


_ * 


i 
Water circulation: Seawater \ 
seens througn porous roces \ 
to unknown depths and 
percoiates wp, saturated 
with minerals. Oxidizing 
some of these minerals. \ 
bacteria multisly in the : 1 


crevices where temperatures, 


wa 
reach at leant 23° C.W 


ANGUS: Controlled from a surface 

ship, this two-ton camera sled glides 

above the bottom, taking a color 
see avery IO seconds for 14 

- hours. From a height of 18-meters, 

each frame.covers half anacre, or 

| 2,023 square moters, Of the 45 

/ vonts found oo far in the Pacific, 

| ANGUS pinpointed 42, Alvir 3. 









Galatheld crabs are 


Tube RCTS bhi \ commonplace In the 
temperatures of 3 to 23°C — deep. At oases they perch on pillow 
fe 68 and 689-69). g lavas poasibly filtering bacterial 
absorb molecules of ~—-—s," clumps from the water, 
» feed through furilke i= 





dred tentacles. — 


= 


Ue crevices of pillow 
- lava | the 
"tube wetms, Thay Filter 
possess red blood, and grow to startll 
‘ sizes (pages 696-7), Inactive vents ringed 
— oh hoe dead clams suggest oases are 
t -lived phenamena: 
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hac ction and organic debris, ie : 
age 3 


=a 


“Dandelion,” the nickname 
~~ for a 5-cm creature 
he FPotted in S77, was 
identified as a siphonophore 
A {page 696), It anchors itself 
‘bo peripheral rocks away 
from the tube worms 


and clams. Nearby, 







something geologists in (977 called 
“spaghetti” turned out to be an acorn 
worm, or enteropneust, 





















- cpenaane int the 
tbe: -worm and clam zones 

at Galapages oases, but 

none have been found at 2i"N. __ 





Sha hallowes, are bhitd 
Nudjvenn. Of 150 collected, 
all were seaually mature adults, 


They scramble here, like free 
spirits; scavenging fram the periphery 
to the base of chimneys where toxic 
minerals may igi ak eo speed 


a Lh ce 





Worm-water vents overgrown with 
organisms (lett) occur at both dive 
sites visited bry scientists along rifts in 
the Pacific floor (map). The oases 
were found along spreading centers 
where earth's crustal plotes pull 
apart a few centimeters a year (below), 
Seawater seeps into cracks, becomes 
superheated, and picks up minerals 
from the crustal rock. As solutions of 
hydrogen sulfide rise to the ocean fioor, 
bacteria metabolize it and multiply, 
creating the primary food source for 
higher organisms. 

The discovery of an ecosystem 
based on chemical synthesis overturns 
the conventional idea that sunlight is 
abways the main source of energy for 
life, Gases probubly occur along many 
stretches of the Mid-Oceanic Ridge. 
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By ROBERT D. BALLARD 
and J. FREDERICK GRASSLE 


HE SCENE a few feet outside 
Avin's view portoverwhelms. A 
riot of red-tipped worms, some 
of them 12-feet tall, grow around 
the organic-rich vents (right) 
Crabs and mussels are cyervwhere 
These creatures that greeted 
geologists diving in 1977 now 
meet us, a group of biologists, 


chemists, and geologists returning to 


study the living oases of the Galapagos 
Rift (left, foldouti 

[he extraordinary worms have no 
eves, no mouth, no gut, no anus 
Laboratory dissections reveal they do 
have separate sexes, and most likely 
broadcast eggs and sperm into the 
water. Hemoglobin—red blood 
pigment—accounts for their bright 
color. Covering the solid spongy 
plume, more than 300,000 tiny tentacles 
arranged on flaps, or lamellae, absorb 
molecuies of Tood and oxygen from the 
water. The blood carries this 
nourishment throughout the body. 

The concentration of suspended 
food available at the vents is amazing 
By one estimate, it is 300 to 500 times 
greater than just outside vent areas and 
four times greater than in productive 


surtace Waters. 








serpulid worms, and blind crabs 
gathered here, 2.5 kilometers below 
the surface. Sparse populations ol 


Fountains of life = 


at the sea's deepest point, 11 kilometers, 


‘ | the an ie existing on whatever organisms drift down 
IT] | from the sunlit surface 


Animals congregate at vents Decause 
[E LOOK directly into the heart of the enormous food supply based on 
of an active vent as Ajwun's heat bacteria. The bacteria, sulfur. and heat 
probe, at left, registers up to ive the vent water its milky blue 
138°C (55°F), much warmer than the shimmer. Microbes exist evervwhere in 
usual deep-sea chill of 2°C, Yet heatis the sea, often in a state similar to 
not the main lure for the flowerlike suspended animation. Some types can 
yea anemones, brown mussels, curling metabolize hydrogen sulfide; when they 





ar animals survive the cold even 





tind that nourishment here in vent water, 
they proliferate, providing food for 
clams, Worms, and mussels 

We find that the mussels have a 


larval stage, Such tarvae, criiting 


Trial 


hstances in ocean currents like plant 


seeds riding the wind, could start a 
community whenever a vent opens up 
Phen dead mussels, in turn, become 
foc for ‘Soa CLIEC ES. Sit H i rab 

Che white brachvuran crabs—of a 
crustacean family not previously known— 
scramble into ou fish-baited traps. In 
insulated containers kept at 2°C, dozens 


SUV Ive CeCOmMpressiin on t he hour- 





and-a-nalf ascent with A in 0 Wel sede 
this animal as the best living subject 
for studies on the reiationsnip of 
LEMDeracure and Pressure Co Meta teoiisM 
Investigations pursued in a laboratory 
at the University of (aliformia 
it Santa Barbara 

When kept at sea-surface pressure ol 


one atmosphere, the crabs dict not hive 


long. But those placed in a pressure 
vessel set at 250 atmospheres, the same 
as their home environment, behave 
normally and easily tolerate changes 1 
temperature. Lhe ist survivor (below) 
lived for more than six months 


‘ao: ie 








New ways to study 
anew world 


JOURNEY to the deep sea is a little 
like going to the moon. We spend 
months preparing for an unknown 

realm, but can stay only a few hours on the 
spot. And we have not just a new geology 
but also a complex, unfamiliar ecosystem 
to Investigate 

Biologists are especially curious about 
respiration and growth rates at the vent, 
since elsewhere in the abyss metabolism 
slows down. Using Alvin's claw, we 
piace mussels for 48 hours ina chambered 
respiromeéter to check oxygen uptake 
(left); others we leave In wire cages to test 
when we return this fall. The grenacdier 
fishi—common in the depths—may be 
attracted by Aiven's lights, 

Everywhere we look for new life forms 
Microbiologist Holger W. Jannasch 
(top right) searches for bacteria in water 
sammes, on rocks, and here on a-mussel 
shell, Later a scanning electron 
micrograph of the mussel’s shell (center) 
raises questions. [he strings are stalks of 
bacteria. But what are the strange 
protuberances? Geologists thought they 
might be minute manganese nodules. Dr. 
Jannasch has found they are bacterial cells 
coated with manganese and iron, 

Filtered vent water yields solid evidence 
that bacteria multiply rapidly within the 
vents by metabolizing hydrogen sulfide, 
carbon dioxide, and oxygen. Bacteria 
row in mais and clumps (bottom) in the 
subsurface spaces of porous rocks until 
the flowing water peels them off. The 
bacteria countis high, up to a million per 
cubic centimeter (less than a quarter 
teaspoonful), More than 200 different 
strains.of bacteria are being 
kept alive at Woods Hole. The pink fish 
that we observed head down in vents 
may be feeding on bacterial masses. 
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overrun by galathei crabs, populate ac 
ine the rifts (above). A smooth 
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A marvelous multitude Se 


Hos 


| communities are as strange asa lost 
vallev of prehistoric dinosaurs 

The “dandelion,” first spotted 
suspended by filaments above the 
seafloor during the 1977 Galapagos 
expedition, proved to be a new 
siphonophore (top left). Related to the 


Portuguese man-of-war, it consists of a 


Ve MARINE BIOLOGISTS, vent 


rashag for bu ancy, SUrroun ler by 
hundreds of members with specific 
functions—some capture food, others 





’ 


ingest it, still others handle reproduction 
Brought to the surface, the fragile animal 
started to fall apart, so we quickly put it 
in a fixative (lower left) 

Another unusual animal, a small 
worm (lower center) forms a tube trom 
minerals in the water, cementing itself near 
the chimneys at 21° N that spew solutions 
hotter than 350°C (pages 682-3). This 
effluent cools so quickly on meeting the 
seawater that the worms don't actually 
live in the hottest water, Geologists 


Notional Geopraphic, Noveniper [¥f9 





dubbed them Pompeti worms, since thes 
must Survive a constant ram of metal 
precipitates. Thev turn out to be bristle 
WOrmmMSs, OF DOG 


consume bacteria With feeding tentacles, 





Among hundreds of specimens 
collected, Wee discover EYVYEN More new 
spit les of whelks, barniacles, leeches, 
and a red-blooded bristle worm. While 
ciesecting mussels, invertebrate 
£00logist Carl Berg (top center) 
finds the worm Irving in the mantle 


hen MiG Cha seh cy fii ay Cyr 


r i. r T ! 
waetes, Which probabh 


cavity. On videotape from the CCD camera 
page 705) We can see such worms leaving 
{ hie: MLE st | ss ae ollect 

(Jn board Luin, gealogist-author 
Ballard (above) examinés the largest 
tube worm brought to the surface: its bods 
iis more than half of the 2.5-meter tube 
several juventies had cemented 
themselves to this acult, We also find on 
such tubes a new Variety of filter-feeding 


impel, aliving representative of fossils 
i 
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HE SEAFLOOR near the vents 
| ee us a big surprise, Geologists 
had believed that lava underwater 
alwavs flowed slowly, forming bulbous 
pillows, Instead, we find, lava lakes fill 


depressions, much as on land (below. 
This means molten marcma rushed up 
with such ferocity that cold seawater could 
not-immediately harden it. The flow 


swirled and coiled before solicdifving, a few 


huncred to a few thousand vears azo, 
only vesterday in geologic time. 


As tt advanced across the cold seafloor, 
the lava capped water-filled cracks. This 
water heated and rose ina jet, hardening 
the lava it touched. After the lava lake 
drained, the hollow pillar—the mold of a 
Water column—remained, with ledges like 
bathtub rings (lower right), Similar ledzes 
line the lake edge three meters bevondl 

Cin top of the pillar we see animals, 
perhaps tube worms, Sediments begin to 
collect, snowing down at the rate of five 
centimeters every 1,000 years, eventually 





blanketing the bottom as it moves away 
from the rift. 

(Jumiet for now, the ocean-floor crust 
will undergo intermittent rifting and 
eruption on a cycle of about 10,000 vears 
With time the lava cracks, and water 
circulates down and up again, creating 
new vents. When cracks go deep enough, 
magma will again be released, and the 
cycle will repeat 

Qur findings clear up major orvysteries 


about the composition of ocean water, We 
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once assumed all its minerals had to 
come from river runoff, Yet the elements 
In the ocean were out of balance—not 
enough marnesium and too much 
manganese. Direct sampling of vent 
Water proves that during circulation deep 
in the ocean crust, seawater drops off 
magnesium and picks up manganese. John 
Edmond, geochemical leader of the 
Galaparos [] expedition, calculates that 
all the world’s oceans circulate through 
the crust once every ten million vears. 
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Lava lakes and frozen pillars 
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retrieves a fragment (left), we 
earn tis dull exterior 1s sphaterite 
azine sulfide, while its bright 
interior 1s chalcopyrite 

fool's gold 


With | it pre | ley 


fCmocratlre 0 obe Vertically inte 


i“black smoker. [he readout 


inside the sub spins off scale 


Later we determine that the water 


must be hotterthan 450°C 
But only one-end of the plastic rod 
has meted (above, center). [he 
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ar encl 15 unatrected, shnowlme 
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Minerals erupt at hot spots 





that the solution cools inst united 
as Jt mines WIth seawater 

AS Midt-Oceanic Ridee 
exploration has shitted from 
relatively quiet spreading centers 


inthe Atlantic to the Pacifie’s 


more achive rils, oor anticipahon 
has grown, Will we finalh 


actually: see malten lava 


CruUpPUnNE, ancl Mor CXOlLic Anim ils 


/iis 


r a f 4 
thriving, When we dive to the 


fastest spreading center known 


off Easter Island on the East 
Pacific Riser 


Hescue of a Gamera 


LOOTING by remote contrat, iis 
motion-picture rig performed 
perfectly. [ts |G-mm camera recorded 

the eerie spectacle of Alvin s approach 
(right). Then on command the rig 
released weights, and gloss floats 
provided lift. But 150 meters from the 
surface, it disappeared. Stirty-sir days 
later, 490 kilometers north, tuna- 
boat Capt. Andjelko Valcic (left) 
spotted a float on the surface. Here 

he returns the camera to National 
Geographic photographer Emory 
Kristof, tts film miraculously tntact. 











Anew undersea eye 


ON ITS FIRST deep-sea mission, a 
lightweight color video system 
produced close-ups of unusual 

clarity. Inside the four-inch-diameter 

pressure housing from Benthos, Inc., 

a camera developed by RCA carries 

three integrated circuits. These charge- 

coupled devices, or CC D's, convert 
reflected light directly to electrical 
signals that can be viewed and taped 
inside Alvin. Later, images can be 

enhanced for study. Assisted by a 

Soctety grant, this TV camera 

becomes a permanent tool of Alvin. 
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By WILLIAM 8. ELLIS 
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Ll OF HAIPHON(G they were, 182 
of them crowded into a Shameful 
boat that had run under sail before 
the southwest monsoon. For five 

weeks thev had been at sea, and when the 
Tov_—pe came to an end, in the saffron 
flaze of a summer noonday in Hong 
Rong, no cheers were raised 

None of that—not with the heht grip of 
sickness and fear on the boches: and souls 
of these people, [twas in the eyes that the 
fear showed most, eves that follower the 
approach of a marine police launch ke 
radar locked in on a target 

The warning given by an officer on the 
launch was but a formality. They were 
there illegally, he was obliged to say, and 
must depart Hong Kong waters, That 
done, he began the process whereby the 
British crown colony would become the 
first port of refuge for yet another group 
of “boat people” from Vietnam. 

All but one of the 182 were ethni 
Chinese. They ranged in age from 70 
years to the 3-month-old girl who lay in 





fitful sleep while her mother whipped the 
sultry air around the infant's head witha 
fan. Lhe boat was no more than 60 feet 
long and 15 feet wide. To raise an arm 
was to commit an act of rudeness: such 





Old worn awaits asylum at Hi Tee. Ruchiag s {ToVerm- 


Citizen of nowhere; A: 
# 
iia 


mont Dockyard Trans 


i 
Centre, where oc tide of humanity ovenvhelms a waore- 





nose (overleaf), She is among nearly 300,000 “hoat people,” mostly ethnic 
Chinese, who by last summer had successfully fled from persecution-in Viet- 


mom. Streaming into Southeast Asian ports, the homeless hoped for reeettle- Across the harbor ond aworld a Wry, [ie wiite towers of Hone Rung beckon from 
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ment wherever compassion might be found. And compassion was found. A ihe business heart of the British crown colony, but lie bevond the reach of refugees con- 
_ a ‘ . ee ee 7 * ‘d = ' Pease oe, | = Pesere ced crn reo re] Se ee | Rohe er eee | n = i i. ee. Se er 
United Wottons conference in fuly won pledves of he ip from around the globe incd to ite dockpardcamp, Some, five these, ved pocked aboard bootsfor wees, Yet 
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730 A daly intive of iitgal immigrants 


from Citing compounds Hong Aang 6 problem 
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was the allocation of space on the boat. 

For more than a year & massive move- 
ment of people had been taking place in 
Southeast Asia. Tt included the flight of tens 
of thousands of people into Thailand from 
Kampuchea (formerly Cambodia) and 
Laos; countless other thousands continually 
filter across the frontier from China into 
Hong Rong. 

lt wasin the South China Sea and the Gulf 
of Tonkin, however, that the movement 
took. on high drama, for there it was scored 
with a terrible mortality. The refugees de- 
parting Vietnam put out in decrepit junks 
and fishing boats with motors that sputtered 
and spewed oil in fits of outrageous enzi- 
necring. [tis possible that as many as half of 
them perished at sea. 

It was a major tragedy, and, more the 
shame, a tragedy given to the marketplace. 
The Chinese fleeing Vietnam had to pay a 
fee for their chance to joust with death, 


The High Price of Escape 


“The Vietnamese took our money and 
told us to leave.” 

As he talked, Wu Nan-ving kept a hand 
on the tiller of the boat. He was the only ex- 
perienced seaman among them, he said, and 
had taught some of the men to steerand han- 
dle the sails even as the swells were rolling 
over the low gunwales to send water racing 
throuch the tangle of humanity on deck. 

“Among us we had to raise forty thousand 
dong to pay the authorities for this boat,” 
Wu said. In U. 5. currency that's almost 
$19,500. And that for a vessel with a whip- 
crack voice of tattered sails and a body of 
planking riddled with rot. Even so, they got 
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away cheaply: The average cost toa Chinese 
leaving Vietnam is two thousand dollars. 
Humans, it has been said, have become the 
country’s leading export earner. 

Certainly it didn't seem to matter—the 
economics of it—as I watched those appre- 
hensive stares begin to soften when the peo- 
ple on the boat came to realize that they 
would be allowed to stay in Hong Kong. 

By early summer 1979, 55,000 to 70,000 
men, women, and children were reaching 
foreign havens each month. Some 65 percent 
of them were ethnic Chinese. They sought 
temporary refuge in Malaysia, Singapore, 
Thailand, Indonesia, Macao, Hong Kong, 
and the Philippines. But only Hong Kong 
took all comers. In contrast, Malaysia—its 
Camps crammed with 75,000 exiles—turned 
thousands of boat people back to sea. 

When Darrived in Hong Kong to spend a 
month last summer, its refugee population 
stood at more than 50,000. They were being 
housed in factory buildings, warehouses 
called godowns, prisons—wherever space 
could be found. The burden grew heavier 
each day for this already incredibly over- 
crowded colony. By the end of the year, 
thousands more may be in Hong Kong wait- 
ing for permanent settlement in any country 
that will have them. 

From Haiphong, Wu and the others had 
limped east in the boat to thread the strait 
between the Chinese mainland and Hai- 
nan island, and then north with the winds, 
along the coast. The sea beat on that fragile 
boat for days on end. It listed and shipped 
water, and the rats sought high ground on 
the chests of babies. Few slept, for the 
nights were filled with the hellish sounds of 


Long a haven for those fleeing China, tiny 
Hong Kong Island (left) was ceded in 
perpetuity to Britain in 1842, as was the 
Kowloon Peninsula in 1860, Additional 
land, the New Territories, was gained in 
1896 under a 99-year lense. 
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stifling gloorn of a dockyard warehouse 
(following pages). (Qhiotas and entrance 
requirements will decide his fiuture—even 
to the very continent on which he itves—as 
surely as-vinlence has-shaped his-present. 


is 








ceasickness. The fresh water ran out, and there foracentury or more. These were the 

they gagged on the taste of the sea. They poorer among members of the large ethni 

wept, and, with the tears still in ther eyes, Chinese community in the city. Others were 

they saw Hong Kong. entrepreneurial, shop owners who tallied 
[ hie anchored erzht miles southwest of their told at the end of 3 Lday s work. tiors 

Te. and there they waitedastheirfirst who fussed with hems in their-dazzling co- 
night in asylum fell. They watched as the coons of silks and woo 

ar uaa Se ablaze with lights, and, 


ther Tar: 4 AT OTHE poy aT Chi g the mm mies if POUSsins dished rut ti i ft ah = ai ce 








CDS, restaurateurs 
who stood sentry at the caer while 





Someone aboard remembered howitwas Poororrich, they were acommunity, bo ind 
in Quang Yen Everyone | on the boat was by language, tradition, and a certain ola- 
from that coastal city north of Haiphong, tion from non-Chinese residents of he ity 
and their families before them hae lived Following the fighting between China 
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and Vietnam early this year, the Chinese in 
Quang Yen were told they would have to 
move to rural labor camps or leave the coun- 
try. For those who could afford it (eight taels 
of gold, or about $2,800), space would be 
made available on a motorized boat; other- 
wise it would be something with sail and an 
even greater risk of death. The rich left 
quickly, while the poorer took longer to raise 
the money. But they left too, and today few, 
if any, Chinese remain in Quang Yen. 


Vietnamese Promise a Slowdown 


“Everything that has happened stems 
from the decision of the Vietnamese to get 
rid of their Chinese ethnic minority in that 
particular way,” said Sir Murray MacLe- 
hose, Governor of Hong Kong. “Now if the 
Vietnamese Government could only be per- 
suaded to provide orderly departures-to as- 
sured destinations, the problem would be a 
very long way toward being solved.” 

Indeed, in late July, ata 65-nation confer- 
ence convened by the United Nations in 
Geneva to deal with the refugee problem, 
Vietnam announced that it would take mea- 
sures to slow the exodus. The Philippine 
Government agreed to make a site available 
for the processing of 50,000 people. Earlier 
President Jimmy Carter had said that the 
U.&. Seventh Fleet would be deploved to 
aid refugees in trouble at sea. 

And in Washington, D. C., folksinger 
Joan Baez appeared in a benefit concert for 
the refugees, once again pointing up the pos- 
sibility that in tragedies in our time, the gui- 
tar has become the tolling church bell, and 
mournful lyrics the sermon of the day. 

Ofthe Vietnamese pledge, skepticism ran 
high. For one thing, the delegate said the 
curb would be “for a reasonable period,” or 
temporary. For another, it is believed that 
Vietnam's decision to rid the country of its 
Chinese population is unalterable, 

There were probably close to one and a 
half million ethnic Chinese in Vietnam, 
most of them in the south, The number 
remaining is not known. Apparently the 
Vietnamese Government, looking to the 
possibility of future troubles with China, 
viewed the minority as potential fifth colum- 
nists, Also, there has always been a rather 
hizh level of antagonism between the Chi- 
nese and Vietnamese. 


Hong Aong's Refuvee Dilemma 


Finally, this: Itisin the nature of newly in- 
stalled socialist regimes to turn against the 
shopkeepers and others whose role in the so- 
called wars of liberation was less than fully 
active. Thus, Hanoi makes the claim that 
the ethnic Chinese are simply escaping from 
what is now demanded of them, that being a 
willingness to work for the success of social- 
ism in the country. 

Vietnam stands to make as much as two 
billion dollars by sending all its Chinese to 
sea. Hong Kong, meanwhile, continues to 
bear the pressure with great compassion, 

Marine police told Wu Nan-ying and the 
others on the boat that they would have to 
stay at their present anchorage until a tow to 
the staging area of Discovery Bay could be 
arranged, There were 3,500 people waiting 
on boats in Discovery Bay when I was there 
in June. “But that's not too bad," said John 
Turner, deputy district commander of ma- 
rine police. “Two weeks ago we had 9,000 
Waiting to come ashore,” 

From the staging area the boats were 
towed to the Government Dockyard Transit 
Centre. There the people were housed in go- 
downs until there was room for them in one 
of the eight camps operated by the govern- 
ment, The next move wastoa U.N. camp, 
where they awaited selection by a country of 
permanent asylum. 

This human assembly line, on which hope 
was bolted to the soul, was a long process, 
one that could take months to complete. 

“Tt took two and a half weeks to get here 
from Discovery Bay," a woman told me as 
she laid out @ straw mat, three feet by six, on 
the floor of the goclown. That was not only 
her bec, but her full living area as well. On 
that particular day there were 10,299 refu- 
gees lodged in the dockyard, and yet there 
Was @ surprising orderliness to the place. 
There was no great din of voices, no sense of 
chaos, no overwhelming presence of suffer- 
ing. My thoughts were given to the refugee 
camps I had known in Bangladesh and the 
Middle East, and ] wondered why this one 
was 50 different. 

Hecause, for one thing, the instinct for 
survival among these people had been 
honed to sharpness during the weeks at sea. 
Whatever followed would be better, They 
would make it better. They would keep their 
bodies clean, washing under the water taps 
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major concern, Dr. S.F. Lam, acting 
health director for the Hong Rong Govern- 
ment, said. “Of those two, we pay special 
attention to plague. We try to keep the rats 
from coming ashore: that’s one reason for 
holding the boats in Liscovery Bay for a 
time. If we find that many rats have died, we 
become concerned, The fleas that carry 
plague need warm blood, and when the rats 
die, the fleas will seek out humans. 





In a ploce called Jubilee, a young girl 
earns a few dollars stringing cotter pins for 
one of Hong Kong's thousands of small fae 
tories. Jubilee is a former anny barracks 
other refugee quarters range from prisons 
toa World War LT POW camp to high-rise 


factory buildings. 


"As of now, we can say that the general 
state of health is satisfactory. The strain on 
medical facilites in Hong Kong is heavy, 
but so far we have managed to cope.” 

The strain. Hong Kong has known that 
before, especially at times of troubles in ‘Chi- 
na, when tens of thousands have streamed 
across the |-mile fenced frontier. In 1962, 
for example, when border controls were 
relaxed, more than 60,000 Chinese moved 
from the mainiand into the colony over a 
period of just six weeks 

This year, too, the press of illegal immi- 
grants from the north onto this small piece of 
rocky, hilly real esitate—scarcely four hun- 
dred square miles—has been heavy. Unlike 
the boat people, those who slip in from Chi- 
na are not welcome in Hong Kong. I 
caught, they are returned. Many are caught 
—nearly 46,000 in the first half of this year 
alone. But at best, onty one out of three was 
being apprehended. 

‘The strain 

"There could be well over 750,000 squat- 
ters in Hong Kong now,” said John Hev- 
wood, a deputy director of the Hong Kong 
Housing Department 

NWlany of the legal immigrants move into 
squatter camps in the hills, “There's no im- 
mediate evidence they are there,” Heywood 
said, “because they pack in with friends and 
relatives, You can see them when there is no 
room left and they burst out into the streets. 
Linda fire can makethem visible, suchasthe 
ont in a squatter camp in 1953. It left be- 
tween 50,000 and 60,000 people homeless in 
one night.” 








Chinese Risk Border Patrols 


[was on a nill witha four-man ambush 
patrol of the Royal (rreen jackets of the Brit- 
ish Army. The frontier was a mile away; the 
road fifty vards to our left was a popular 
infiltration. route. Kifleman Dave M. Smith 
scanned the area with an infrared device 
that intensifies the faint licht of the night 
skies. We spoke in whispers and sweated in 
our nylon camouflage jackets. 

The night pasted. Rain beat on us with 
drops the size of acorns. The ambush failed 
‘Some nights we catch a dozen illegals, oth- 
ers, like tonight, none,” a soldier said 

At dawn I was in a British Army Air 
Corps helicopter that bumped over and 
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around the mountains as we followed the 
border and the Sham Chun River west tothe 
Mai Po marshes. 

We arrived as members of the Sixth 
Queen Elizabeth's Own Gurkha Rifles were 
bringing in their catch for the night. They 
walked single file on the dikes of the fish- 
ponds, a hundred yards distant, set against a 
rising fireball of a sun. 

“We've been averaging seventy to eighty 
apprehensions a night in this area lately,” 
May. Patrick Gouldsbury told me. “They 
use everything for floats to get across the 
water. Bags filled with Ping-Pong balls, in- 
ner tubes... ." 

The Gurkhas marched their handcuffed 
captives to a clearing, where they hunkered 
down. Among the forty or so brought in that 
morning was a 20-vear-old woman with 
hands bleached and wrinkled from a long 
stay in the water. She said her name was Lau 
Ying Siu (pages 724-5), and that she was 
from a village in southern China. For nine 
days she had traveled to reach the border, 
along with her brother. He was not among 
the captives. She said she wanted to go to 
Hong Kong to get a job, 

Lau Ying Siu did not have to swim back to 
China. They took her back ina truck. 

They were young, those caught that 
night, and the youngest of them all was 13, 
Four feet tall and weighing no more than 
seventy pounds, Cheng Tong came across 
with nothing but the clothes he wore—a 
blue T-shirt, shorts, sneakers far too large, 
green socks, Fear had drained him of talk 
and emotion, but in one respect he could 
have been a 13-year-old in, say, Waco, Tex- 
as: The zipper on his shorts was broken. 

The British Army has 1,800 troops sta- 
tioned along the border between Hong Kong 
and China. That includes reinforcements 
brought in this vear when crossings soared 
to new and intolerable highs. The 17-mile 
fence was repaired and lighted. Still they 
came, In May alone, 8,141 were apprehend- 
ed crossing the border by land. Others were 
pulled out of Mirs and Deep Bays, some 
with their bodies torn by sharks. 

A massive, sinister pompadour of barbed 
wire tops the fence for most of its length, and 
itis difficult to visualize anyone getting over 
it. But they do. One who didn't was a teen- 
age girl, probably about 14, who carried a 
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knapsack hung from a strap around her 
neck. The strap caught in the wire. She was 
found in the morning, her feet six inches 
from the ground, dead by hanging. 

In the town of Sha Tau Kok, where the 
border cuts right down the middle of the 
main street, Lt. Col. Tom Blackford, com- 
mander of a Gurkha battalion, asked me to 
go with him to the roof of the police station. 
There he looked out, pointed, and said, 
“That's China Mountain," 

The true name of the 2,982-foot border 
landmark is Wutong Shan, or Chinese Para- 
sol Tree Mountain. Many thousands of Chi- 
nese have gone to the top of that mountain, 
gone up there because they've been told 
that’s the best place to pick out a spot for 
crossing. They get to the top and look out, 
and if night is coming on, they can see the 
great glow of Hong Kong's lights oozing 
through the fingers of black hills, 

They see that and they are driven. They 
come down from that mountain and, with 
the dirt of the communes’ fields under their 
fingernails, they remember what they have 
heard. Their relatives, the lezal immigrants 
who return from Hong Kong for visits, bear- 
ing gifts of radios and television sets, tell 
them. That Nathan Road is a festival of life 
with shops selling everything they could 
want, That it’s possible to start out selling 
litchi nuts from a cart and end up as a cap- 
tain of industry. That there is a grand hotel 
where a quartet of Chinese musicians plays 
such tunes as “Nearer, My God, to Thee” at 
teatime. That there are bars in Hong Kong 
where the waitresses are dressed from the 
Waist up just as they were when they came 
into this world, 

Yes, spirits take fire on the heights of Chi- 
nese Parasol Tree Mountain. 


A Landlord-Tenant Relationship 


Hong Kong is not ina position to demand 
that the flow of illegals be stemmed. In more 
than one way, the colony exists at the whim 
of China, All of Hong Kong territory north 
of Boundary Street in Kowloon is owned by 
China and is under lease to Britain until 
1997. Also, much of Hong Kong's fresh wa- 
ter is obtained from the mainland. It is 
thought best not to antagonize the landlord. 

Nevertheless, representations were made 
to China concerning the situation, and they 
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Rong s Civil Aid Services, the organization 
that clistributes food and provides other ser- 


vices In the government camps. 

‘There was a boat that camein with more 
than | 400 refugees aboard.” he recalled. “It 
managed to runa naval blockade that had 
been set up. The master went over the side 
piter putting the vessel on a course tor one of 
the colony's lands. He escaped to Macao, 
and the bowt beached on the island. We had 
Lo put those 1,400 people in a godewn with 
room foronly 600." 

Fortune directs some *,000 workers, all of 


them volunteers; them service to the boat 
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people is nothing less, certainly, than one of 
the great humanitanan efforts of our time 

Because he is often the first one to a boat 
when there i< need for pmediate action to 
reheve suffering, Fortune has seen some of 
the grimmest aspects of this tragedy. A boat 
with four decks, and no more than three feet 
of heacroom between them, and the refu- 
fees stacked in hike cord wood-—he has seen 
that. And the pain frozen on the faces of 
those who have attended kindred death. He 
has seen that, too 

“Il ty not to get emotional about thi,” 


he said. “The 
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(Loniinued on pape 732) 





Another flood 
of immigrants: 
the China factor 


IER NAME is- Low Ving Siu. Her age, 20. 
She hos walked for nine days throug! 
Guangdong (Kwangtung) Province on 
China to reach ita I7-mile-long-bornier with 
Hong Keng, Beyond lies her hope of a 
seamatress's job. Beyond, o sister waits, just 






hours éartier, her brother made tt across, Site 
his mot. 

And now she huddles like a frightened doe, 
wrists pinioned, waiting to be returned to 
Chinn. To her Hong Kong captors, ehe ts jist 
another “I-I"—an illegal intmigrant 

For the people of China, Mong Kong ts an 
old sanctuary, The frst influx of Chinese 
fleeing upheaval came in the 1450's during 
the Taiping rebellion. More waves followed 
during 2 revolution in ISTT, the Sino 
japanese war of the 1930's, and after the 
proclamation of the People’s Republic in 
1949. Within six weeks after Chinese puords 
on the border relaxed travel restrictions tn 
1962, more than 60,000 Chinese poured into 
Hong Kong, seeking tte bright lights, better 
jobs, ond material goods scarce at home 

In: 1974 Hong Kong put ita foot down and 
begun formally repatriating all Chinese 
crossing the border without a permit 
Gurkhas, the diminutive soldiers of Nepal who 
hawe long stood tall in the British Army, 
patrol the frontier, They often flush bedraggted 
}-I's from hiding, especially around the Mai 
Po mershes (following pages). During the 
first half of 1979, 46,000 were arrested and 
sent home. But for each one caught, hwo others 
probably eluded the dragnet 
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by sea as by land. Relates photographer William Allard: “One night the Roval 
Naw) picked up @ pregnant woman and a child, floating ina couple of inner tubes 


PAé-Ausoond Was Sire Deni, pus hirie Cem througen shark-iifested waters 
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(Continued from page 723) job has to be 
done, I know, but sometimes | find I just 
have to walk away.” 

He comes back, however, for there are 
other camps to visit, more food to be distrib- 
uted, more fans to be handed out-to stir up 
some breezes in the hot, stinking gumbo of 
air that hangs in the camps. 


Even Bad Conditions Are Better 


Chunk Kam Kut could have been acurve- 
baller, the way she snapped her wrist to get 
the piece of cardboard she used for a fan 
from one side of her face to the other. At the 
age of 80 she boarded a small boat in Viet- 
nam with 299 other Chinese and set sail tor 
Hong Kong. Now, sitting on a mat ina 23- 
story factory building in the New Terri- 
tories, she was smiling, revealing a tooth 
count of three, all small and brownand setin 
her lower gum like cloves in a ham. I asked 
her how she felt, and she replied in Canton- 
ese, “Not bad." Then she started to fan me- 

“The life in Vietnam, where I came from 
two months ago, is terrible,” she said. “We 
haven't had one piece of new clothing since 
the Communists came.” 

More than 10,000 boat people were 
housed in the factory building on the day I 
was there, Some were assigned two hundred 
toa room, and a casual stepping off of mea- 
surements showed a living space of about 11 
square feet per refugee. 

Those in the factory building are allowed 
to work outside, in some of Hong Kong's 
40,000 factories. It isa way of making a little 
money for the family while waiting fora per- 
manent refuge. 

The United States, by far, is the leading 
choice of the boat people. Committed last 
summer to taking in 14,000 a month, the 
U. 35. is and always has been the most recep- 
tive nation for the homeless Indochinese. 

“In considering a refugee for settlement in 
the U. S,, we give the highest priority to re- 
uniting families,” said the Reverend Rich- 
ard L, Shinn, the representative in Hong 
Kong fora joint agency composed of nine 
voluntary resettlement groups. “For thase 
without relatives or a previous U, 5. associ- 
ation, processing will take longer.” 

Refugees accepted by the U. 5. are spon- 
sored by one of the nine groups. Interviews 
are conducted by members of Pastor Shinn’s 


rp 


staff, anc the results are forwarded to the 
troups for consideration. 

“Many, many families are being broken 
upin the flicht from Vietnam,” Pastor Shinn 
said. “They leave on different boats and fail 
to wet back together. Someone's always 
missing. We're in the middle of one of the 
greatest tragecies of our time,” 

Even with the increased quotas set by the 
U.S. and other countries, and even if Viet- 
nam docs honor its vague agreement to slow 
the expulsion of its ethnic Chinese, it may 
well take years for Hong Kong to recover. 

It's the strain, the terrible strain that has 
reached the very nerve ends of patience 
here. It is generally thought in Hong Kong 
that the world ignored the problem too long. 

“Imagine what the reaction would have 
been, a Hong Kong newspaper reporter 
told me, “if all those people who ced at sea 
were Norwegian, or German, or Dutch. 
What has happened borders on genocide. As 
usual, the United States is doing more than 
any other country, and it may not be fair to 
say this, butit would have been wonderful if 
they had moved the Statue of Liberty to San 
Francisco when this terrible thing began.” 


And Now, a New Future 


One afternoon last June, a 63-year-old 
former Vietnamese university professor and 
I sat on plastic stools in the Sham Shui Po 
refugee camp run by the U. N. We drank 
warm soda pop and talked about the trip he 
and his five daughters would be making the 
next dav. They had been accepted for resi- 
dence in the United States. 

He wanted to know about New York City 
because that was where they would be go- 
ing. | teld him what I knew, and | suggested 
that he prepare to eat his Peking duck with 
plum sauce because that is the way itis often 
served in the States. He said that would be 
all right; he'd eat it with horseraclish as long 
as he could éat it a5.a free man. 

Not far from where we sat, there were half 
a dozen bovs whacking marbles out of a cir- 
cle scratched in the dirt. One stood out from 
the others because his hair was blond. I 
pointed this out to the professor, and he said, 
yes, that boy was a refugee from Vietnam. 

I didn't ask where in Vietnam. It was 
enouch to know thatit was a place his father 
had passed through on his waytowar. [] 
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The Golden Delicious. 


'’ One Golden Delicious 
’ deserves another. That's why 
» we suggest this precious-tasting 


. pair... the rich, glowing flavor 
of Cracker Barrel natural cheddar 
cheese combined with the sweet 


succulence of a Golden Dehoous 
_ apple. Cracker oat natural cheddar 
: n America 

















MORE LINES OF RESOLUTION MAKE THE tind 28% ahorpes crisper, clearer color picture. 
DIFFERENCE. Lines of resolution determine how For documentation of this fact, please write: 
oh ofc odhaont Arguing pee Magnavox, Dept. 700, Fort Wayne, IN. 46804. 
lines, the sharper the picture. And Magnavox NEW MAGNAVOX TOUCH-TUNE™ TELEVISION 







has more lines than ever before possible. ALSO GIVES YOU: C] Computer Touch-Tuning. 
Ordinary color TV pictures have 260 , 0) Computer Designed Chassis. 

lines. Magnavox Computer Color Vite eos D1 improved Sound. 

330 delivers 330 lines. That's | And Magnavox is cable-ready 

25% more lines of resolution — for 20 cable channels without 

for Magnavox. , @ converter...fo save you 
That means Mognavox time and money. 
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This Christmas give 
the family magazine. 


National Geographic. 

A Christmas present that 
appeals to young and old alike. 
When you give this prized gift 
to one person in a family, 
every member of the family 
shares in National 


Geographic's monthly visits 
to new places, exciting 
adventures, remarkable 
discoveries. That’s a lot of 
sharing — a lot of gift — for 
just $9.50° 


Sea MESS, Mr.) 


iv. SRTETOVINCE, COUN THY 


Total remittance enclosed 5 
THE SECRETARY’ 
WATIONAL GEOGRAPHIC SOCIET 
POST OFFICE HOA 28% 
WASHINGTON, LL. fr 
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HEALTHY AER 





The Healthy American Plan trom Allstate Life. 
It means a healthy discount 
on your life insurance. 






















If you don't smoke,andcanpass now offer you a discount 
our Healthy American physical, on /ife Insurance, too, 
i pe ' 
we ll give you a 5% Bren we How do you start? 
discount on our new whole lite Just see your Allstate Agent and lj 
policy.” ask about our Healthy American Plan. % 


When you consider that our 
premiums on whole life insurance 
are already low, this 5% discount 
really means big value. 

We think it’s only fair. 

Just as your Allstate Agent has 
provided you discounts on auto 
Insurance and homeowner's 
insurance, he can 


You can enjoy healthy savings 
if you qualify. 


"Pace amount of 


$25 00) or more LIFE INSURANCE 


Getin good hands for Life 


Avathalbe in ment statem. 


Myth: 


Railroads haven't kept up with the times. 


Fact: 


Biers oneee 
are changing 
| American “ae pa ide Telsia 





“Piggybacking —carrying truck trailers and 
containers on railroad flatcars—is one of the 
most innovative concepts in modern railroading. 
lt conserves fuel reduces highway congestion 
and often means lower costs for shippers. 

“Railbridge evolved from the piggyback 
concep. These senices move overseas cargo in 
containers by rail between US. seaports on 
opposite coasis, or between a seaport and an 
Indand city. Radbndge rates are competitive and 
Save lime and fuel over the all-waler routes. 

“Sdingshor trains are another recent 
Variation on the piggybacking theme. These short 
piggyback trains operate on fast, fiexible 
schedules and compete with trucks in dense 
tratfic corridors. Less highway congestion, fast 
service and substantial cost savings that 
shippers can pass on to cuslomers are the 
results. 

To add a new dimension to piggybacking, 
expenments are under way to develop special 
truck trailers equipped with two separate sets of 
wheels—one sel for highways and one set for 
rails. Success could mean even greater handling 
efficiency and fuel savings. 

Railroad piggybacking—with ils variations 
and advantages—is one of many Bright spots in 
lhe rail (ransportation picture. 

For more facts about today’s innovative 
freight railroads, write: Service, Association of 
Amencan Railroads Suilding, Washington, 

D.C. 20036. 


Surprise: 





Americas freight railroads 
es ae dd le tat ee -“ | apply new technologies to 
na POM nt ae Veet YP eee reduce costs and save energy. 
as + . gam Or, sae ah ee 





Andersen Perma-Shield- 

What more could you want 
in a window? 

_ Fuel-saving design. 


It comes from o vinyl-clad wood core, optional 
double-pane insulating glass and a snug-fitting design 
that’s two times more weathertight than 

recoprized air-infiltration standards, 


Warmth, charm and character. 
The natural beauty of interior wood trim that can 
be stained or painted to complement any depor, 


| Easy open, easy close. 


Perma-Shield Casement Windows crank 
open smoothly to secop in passing breeres. 
Ancd just a5 easily, they cloae up tightly. 


“Insulating glass. 


Double-pane insulating glass 
Provides & major part af the fuel- 

_ saving benefits of single-pine plas 
with storm windows. And only 
half the ginss cleaning chorea. 


Inside comfort. 


Andercen close-fitting tolerances 
and rigid vinyl weatherstripping 
help seal out drafts and dust, help 
save on heating and cooling bills. 














To: Amlersen Cort... Box 12, Bayport . * ' 
Fleune ord tue motu information abet 


Anderson Windows ked Gliding Door. 
T ‘to (Build Hemodal  — 
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’S gonna be a great day 
It’s be a great day. 
We ve been making great days for more people, for more years, 
with more cereals than anyone. lrust your morning 

to us. We'll make ita great day for you toa, 





Versailles 1980. The Personal Lincoln. 
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Mie Vey Were Sst iTe 


Lhirty-<1x possine color combinations, tot 
MTL le 

Dower perated Gis mornin, CINTeW 
HVer, OTCW iT Tce 


A detroster on the outside rearview mirror. 
An automatic garage-door-opener contrat 
that can be adapted to operate your entrance 
rates 
lett-hond mirror bracket 
+. CASkeITe Tape player wath Wolby'” nose 
TeUUCtION; an ¢ieht-trick tape player; of even a 
+U-chunnel (2B, to supplement the standard 


A.M-FM Stereo Search radia 


4o Uluminsted outdoor thermometer on the 





And tor rhe Perec) OOPience ol casy starts 


ae rhe bitterest wither weather il heater that 
will Lec thet nvine War overmignt 
Versarlles Ys TAUTY Oi the Lineoln 


hoe 7 L ] Th re it =e 
COT), Oa Sey Personal Scale. 


LINCOLN VERSAILLES 
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LINCOLA-MERGURY DIVISION 





Mail this card for 
your FREE Britannica 3 
Sampler. 







288-page hardcover Sampler 
when you preview The New 


fie to learn more about The Siesawe Aritanr FREE arc 

— ATO Celera ti 1 eoeuiel es ae COME le wn tee 

; Peri Lari pil Sis | | mer cre oar te aa) Tore: | ; 
Dotan Tha Sew Brita A0n extretie erierit 

Why do we make this offer? secause And, af the same time, tecelve my 288-page hardeave 


itnnice | Sarmpher asa FREE GIFT, Naturally, (im undernoe 


Britannica 4 can " seta tor riselt” tar hether Phan 
We Can. 30 we've pul together this unique volume 
of fascinating full-length articles and Magnificent 
full-color illustrations exactly as they appear in The 
ew Aritannica! 


adlizaticn In bay. 4 Tn HT ie HIT 


FREE SAMPLER 
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hor over 200 years. the 

idea of the encyclogar 

Hid semaned the same 

Bait ieee. To eel ihe lia 
nancds of today's world 
now (rere is - Botannica 3 














ite Britannica + isa C3 ? 
fevoiuthonary Home Learning oe m, 
Lente more teacdlable anc - = = 
understandable. and America’s EE a - 
only encyclopaedia in I distinct | = a: 
parts: lad a x 


Lone TU SVoluoa Heal) Brlernen 
lets you find facts quickly and easily 
—idea) for homework 


265 pages of articles and Illustrations from 
The New Britannica 3 on the Abominable 
Snowman... Buzz Aldrin and space... Louis 
Armstrong ... the Atlantic Ocean ... Motion 
Picture History ...Moderm Art... the Circus 
... l@nnis and more! And it’s wours FREE! 
- SS = 
Matl card today ov, to save Lime. 
CALL TOLL-FREE §$00-6271-5804% 


HE PAIL) 


2 Re 19 Vidi ae RRA ee on Letnin bet ve explore 
entire fields of learning. 

The Cleve Lduliiie rere beets Puiches alee | 
through the encyclopaedia and helps you plan your own 
Audie On any subject! 


Th Leena 


Britannica 3 covers more subjects more completely with 
mone up-to-date facts than youll find in any other angele 


T CLASS PERMIT Nf) 
ENCYCLOPAEDIA BRITANNIGA 
425 North Michigan Avenue 
Chicago, Wlinois 60611 


POSTAGE VVILI 


(in Wlinods: call A00-97).565.8) 
24 Hours a Day—? Days a Vier 


Sit 





Encytlopaedia Britannica, tne 


=— so publishers of Hires! Books ol ihe 


source: yet with its44 million words. if delivers more value 
per dollar than any comparable reference work, Preview 
Hritunnica 4 new Bel vou Sampler FREE| 


Fieatern VWeorld 
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BUSINESS REPLY MAIL 


FIRS 





Preview The New AOU'VE SEEN | US ON ho take 60 Loop in 
t 
“60 MINUTES.” " with business insurance 


right where you do business. 


alos get this 288-page hard cover if you want the expertise and quality of services that o large business 
Inetrance speciiist can oiler — yet appreciite an attitude af hometown 
heipluiness — you've come to the right ad. Thats ws. And 

that's us all aver. 

















Employers [nsurance of Wausau has 228 offices 
threughant America, Sa vou ean te sure that all the 
Strength and professionalism you'd expect of us ia 

readiy available in your area, Phos ail the per- 
sonal, local aervice you need, 

We whlerstand the insurance probleme of 
emall firms. We understand the needs of giant 
 terperationa. And big of small, we expect our 
polcyholiers to work aa our porters to control 
losses, becduee thats the beat, way to control 
F ultimate insurance cowla, You've heard us ay 
‘is this on national TV. But, 
,/ remember, we're also in 
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Wausau Reaapeanice iespuiies 


Eropkevers (neurance of Whnrsats 
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The ring shown (enlarged for deta) ts available for abour $4650. The price may change substantially due odiirnnerendienond 
quality and market conditions. Your peweler can show you other diamond jewelry starting at about $50. De rs. 


National Geographic File 


Protect art Preserwe 
Your Valuable Cotlectian Forni 
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Explore Your < » 
World! 


Wrile lor 
FAEE CATALOG 


HATIONAL OCOORAPHIC 
OCT? 
West HOToH, 6.5 Pee 








BEER Eee eee ee 
ECONOMICAL 
TRAVEL! 


Free. Your guile to ecomomica travel 
lerntic roonrs at terric rates. More than 
120) bargabns, Waal the cove 
iocay. Or call |-800-446-6900) 
ler Virgenes Call [-RUD- 
58)-548) 
Economy is 
Our iret name. 






SDL peppers are ofed 1 cvIA 
DOPPeis wi ihe Pxissing of veers 
menos fen fo ihe Savory aroma 
and Hover of TABASCU sauce 
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This wew made 
eneray efficie 


VVhat could be more pleasant 
than a room like this? Open to the 
beauty of an inviting outdoor 
setting. Comfortal bly lighted by the 
daytime sun. Brig eet il 

Viost of all, it's ‘practical It helps 
this home conserve energy 

This glass wall exemplifies the 
SUCCESS Of a New concept in energy 
conservation called window | 
management. It means that 
windows ancl glass, properly placed 
and designed, can use the sus 
heat and light to improve the 
energy efficiency of your home 

PPG makes glass that can take 
full advantage of this idea in any 
climate 

in cold northern climates, for 
instance, PPG fwandow?® xr 
welded-edge giass uses dry insula- (° 
ting gas between two sealed panes 
to reduce heat loss through a win- 
dow by more than 40 percent 
compared to single-pane clear 














glass. 
_ Andin the south, PPG Sovercoo/ 
Bronze glass reflects almost 50 a 


percent more heat than ciear glass 
And that may help to reduce.air- 
conditioning reeks 

rape kinds of performance may 
add up to significant fuel savings 

BPG =r makes tinted glasses 
which control the brightness and 
heat gain of a strong sun. They can 
be used in single. double or triple 
glazed construction designed to suit 
the needs of any home, north or 
south 

Vvork with your architect or 
contractor in making quality glass 
and the sun work toget ther. For you 

Theres much more to learn 





about window management. Find 
oul how YOU Can Save energy wath 
glass. Send for the tree book 

“Home Styles for the Eighties” 4 


PPG Industnes, Inc., Dept NGN-4119 
One Gateway Ce inter, Pitts sburgh, 

Pa. 15222 

PPG: a Concern for the Future 
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This wititer, vou re genie ti 
want all the Florida you can get 
White beaches rec ris 
Tennis courts. Acute waters 
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40-50* OFF. 
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WE HAVE TO EARN OUR WINGS EVERY DAY, 


The Ohl-] cisesi't get the cushy jobs It's Pee seiieg ts System, it puts over 200 accessories within reac h 


Keep in places where they dant sell pretty? The OM-1 is lignt Don't think a camend that's tui 
postcards Places with namesfike Bingtao and Hamadan tank has fo weigh a ton. And not only is the camera body 


ane) Blanty ne Linrvtes but-the lenses are light as well Even the 2mm ten 
You'll saat it in tite heat of war, shodtine as it pats shotat comfortably hand-held 

Thos is7't dileHante equipment This is professional gear WEA alt this going tor it, It comesas: no surprise t 
No matter thatthee'’s a prab bag ot SLRs to. choose the OM-1 is being be HB aint ty reore than professional p 

from, The true professionals refuse to ) budge TOM tne tugged,  raphers. Not onty is ton assgnmen 

esha, hastlig Olympis OM-] nacky ars. PIOTHCS ve nd faerrsily War aati 

Phe OM | ts tough. and th iy hea it, Random samples Aftee afl, people today are taking thew 4- 

from the OM-) production line are bn talized withedOO,000 tothe supermarket and wearing dew 

- 


feacycts-test, at lemiparatures = Tram sub-rero to Sahara ¢ 


ae oe! PL 


i fc Ir Se 


iLiFs." Arn Tesora secrets dont stay | 
The OM] is compact. As the world's first compact SLR, Fors -Getailed brochure 
the (hl [eet a etanctard that's still unmatched, Ititrts wour ey Yew k 
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“We weren't seriously thinking 
of replacing our stereo. Then 
we heard Yamaha.” 


“There was o noticeable difference in sound 
quality. Enough of a difference to convince us to 
own Yamaha now.” 

For almost a century, (ha Yamaha name has 
Ricca the best musical instruments in the world. 

SB also synonymous with audio component 
hal set unmatched industry standards. 










\ F 


fake ihe components shown—the CR-640 
receiver, ne ¥P-B2 tumiabie, and the Ns-244 
speakers. Each is Bullf with the mos! advanced 
fechnology and highest quality craftsmanship 
Thelr visua! beauty is rich and warm. Thelrsound 
distinctly naturalandtrulyaddstome —_ 
enjoyment you 6x pect trom listening fo music 
And the price is surprisingly affordable. 

lf you aireaqoy hove o stereo, and ifs. not 
Yamaha, you owe itto yoursellto give Yamaha 
systems ond components a listen. Now is he 
time to own Yamaha. 

Plan fo visit your Yamaha Audio Specialty 
Deolerihis weekend and discover the difference 


for yourself, He's listed in the Yellow Pages. 
tor. oP ae ea | ceric! Cp orprarertiicy, 
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Free for the listening! 


The Session i! album, voluied af more than $44, 
Hear todoy's hot studio musicians ploy ihe sounds of fomornow on [his lavishly 
Mm produced cibum, You cont Guy the Session ll record, Gul you con get it free with 
1 oO cdemonstrotion of this Yomoha CR-640 component sytem ot your Yomaha 
oeolar 
Recorded with state-ol-the-onl techniques for astonishingly lve ambience 

Session llisdestined to become 6 Collectors fem. Quantities are limited, so 

) dant delay! See the Yellow Pages for the nome of your Yomoho Audio Specialty 
Dele Offer good thru Dec. 15.of poricipating decierns. Ofer limited to one pernhousehold 
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YAMAHA 


Nionan Sone Co. the, dota 


Recycling. The more you look at it 
the better it looks. 





Everybody benefits, | 
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cans collected" | 
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3,855 billion 
cans collected 


STZ 
1 .205-thillbor 
cans collected 
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It's growing. More and more Americans are collect- We can't wail for lom 
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‘25 Pre-Christmas Discount ona 
Maytag Jetclean’ Dishwasher. 


Qut-cleans em all 
In ine requiar cycle. 
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ew more [han ever it pays 6 investin Oul-claans the ofher leading brands in 
Maytag quality Buy a Maytao Jetclean™ [he regular cycle. Out-cleans emall! 
Dishwasher—built-in Model WUS00 or And its builf as only the dependability 
convertibie Model WCTO0—and oet a people Duild them. Quantity is limited: 
_«, sco Giscount from participating Maytag offer good only while supply lasts. So 
rio Uesers. Look for the $275 Pre-Christmas take certificate below to your partic- \ & 
‘ j Discount display inating Maytag Gealer Grder now for * 


A. The Maytag Jetclean ™ Dishwasher Chnstmas delivery 
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‘25 PRE-CHRISTMAS DISCOUNT CERTIFICATE 


Take now to your participating Maytag Dealer. 


= i J , r 
» Karst 






Buy a Model WUS00 or WCTOO Maytag Jetclean™ Dishwasher now and get a 
$25 ciscount fram your participating Maytag Dealer's requiar price, Quantity is 
hmited: offer good anly on Model WUSOG or WCCO, and only while supply lasts 
Ths ceriticate may not be reproduced and is not transferable. Vaiid only in the 

WDA and Canada. Void where prohibited by law. Limit: one $25 
Pre-Chnsimas Discount per customer, 


Radeamabie only at participating Maytag Dealers. 
MAYTAG 
JETCLEAN DISHWASHER 
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Wea was ~~ BAKED GOODS 


4] Open up to the amazing 
cS YF world of Hellmann’! 


Send for this versatile 
new cookbook today! 


Holim fifi = Its | ‘| qe TEN isa ; LALLA Lee Ce ee ee Lee woe es ei 
: i - » Ais ihinniion Cees bacecel 

ines ital! from soups to entrées, | Dept. ALW 

Tom af a mers (oh Chae i | i a. WEE Pa), Bho HF 

= 2 Coeaine Cr. (Gets 


oe i 
oe a i =, «I zi. Ae Ee ial s 
A i Se eee!) Oe Dees Vere OT 


4 elimenin sine wondertul new cookbook © taneedient: Mavonnaise! | 


entitled: That Amazing Ingredient: Mayonnaise! ot ee oh le 
This hancsome L758 2a ge hard-covered c a0 beok | checkw- ma M 
ontains 196 kitchen-tested recipes with a | recipes | 
photographed in full color Send for your copy today and + 
Introduce yourse!! to the amazing world of Hellmann's. : 
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The car behind the mystique. 


There-are great roac cars. There are great luxury cars. 
Eldorado 1960 is both, On one hand, there's the 
mystique of Eidorado. Like that.of the Eldorado 
Biarritz shown, The excitement. Fiair- Pleasure. And 
pride On the other hand, there's the car behind the 
image. A superbly designed, front-wheel drive 
automobie built to pull you throwgh—in rain, sleet or 
enow Altogether, one of the bes! engineered cars in 
the world. Ancleven moreso for 1980 


New Digital Electronic-Pucl-injected Engine 
thal eliminates conventional tune-ups, Only 
spark plug changes are required. Nerve center of the 
new engine is a sophisticated new form of EF! called 
Digital EFI, a Cadillac exclusive, Operating with 
digital accuracy, wo electronically controlled 
Injectors meter 4a precise mixture of fue! and air to the 
engine. For Califorma, 5.7 liter EFI engine 6 standard 


New, on-board computer diagnostics to help 
make the guesswork out of servicing, This 
system, again a Cadillac axclusive, enables a 
Cadillac service man to find and correct a number of 
Possidie problem areas quickly, Activated Dy two 
push buttons, the chagnostic sysiem displays a 
coded numiver tor the area needing attention 
Standard with Digital EFI, 


Sew Electronic Climate Control System with 
digital accuracy, With a touch of a Guten, you can 
change leamperature Setting 25 precise as one 
degree. The system itself has one of the highest 
coding Capacities found anywhere on ary car 


To help make you a more efficlent driver... 
Another Cadillac digita! feature for 1980 isthe MPG 
Sentinel—standard with Digital EFL Instantaneous 
Mies par gallon is shown continuously io the nearest 
mpg. Push a button and it displays your average 
mpg for-your tnip, to ine nearest 1/10 of a mile. 


one of the best engineered cars in the world. 


Almost every advanced electronic 
convenience is standard. Wilizing electronics, 
Fidorado seems [0 respond to your avery néed . _. 
your every wish. Almost anticipating them. From-new 
Digital Electronic Fuel Iniection to Electronic Level 
Control. From the Digital Electronic Climate Control 
oysten to Twilight Sentinal that automatically (ums 
lights on anc off in response to outside lighting 
conditions. And or it goes . 


Front-wheel drive for traction and added 
roominess. Eldorado, one of the cars that 
pioneered mocernn front-wheel drive in the U-S,, 1 sill 
one of its finest expressions. Because the engine's 
weight ts aver the wheels thal drive the car, there is 
Impressive tracthon ina wide vanety of weather 
conditions, And since the floor is virtually flatwith 
front-wheel dnive, {here's added roaminass., too 


World-class in engineering, Almost every system 
—évery detaili—contributes to the world-class status: 
ol Eldorado 1980. Including four-wheel independeni 
suspension for nde control. Four-wheel disc Orakes 
that adjust automatically with evary application. Quick 
Tabo power sieenng that contributes to maneuver- 
ability in city drmving and parking. Permanently 

sealed wheel bearings that nevar need lubrication. 
And much more. Evenside window cdeafoggers 

are standard 


If Diesel-power intrigues you ...a5.7 liter tuel- 
injected Diesel V8 ts avaiable (in Calif, Diesel nat 
available al time of printing.) So you can aquip your 
1980 Eldorado to best fit your driving needs. There's 
even anew Sport Handling Package available that 
INnCWOeSs 2 fit, Sports Carine suspension and targer 
slee!-belied racial tires. Eldorados-are equipped with 
6M-buillt angines produced by various divisions. Sae 
your Cachllac dealer for details. And to buy or lease 
ihe Elcoracio of your choice 





“Chew on the bark of 2 willows 
and call me inthe morning.’ 
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At the time of Hippocrates and for two thousand years thereafter, people 

turned to nature whenever they suffered pain. Thousands of remeciies were 
concocted from herbs, berries and bark. 

Today, we havea pain-relieving chemical that’s called acetvilsalievhe acid 
(aspirin) Surprisingly, it’s chemically related to the same natural remedy 
that Hippocrates himself used to prescribe: the bark of the willow tree. 

And for people who prefer another pain reliever, we have a relative new- 
comer, acetaminophen. 

Whether made by nature or by man, chemicals have always plaved a 
major role in reducing pain and improving the quality of life. 

No chemical is totally safe, all the time, everywhere. The challenge ts to 
use chemicals properly. To help make life more livable. (And less painful.) 


|. | Cpr [were ae i | 1 Vir | hia Poel, rae hal i I 7 a criti | gata mea 
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Monsanto, SOU. Lindbergh Blvd. b. Gout, Mio 6166. Dept AYN A. AG 


Without chemicals, 
f would be impossible. 
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The Limited Edition ColorTrak is currently 
being demonstrated at | RCA Dealers. 
It's worth seeing, even i you're not actively 


png eer present set... just to find 
out where fillies ts aodtgs 

You'll see a Spa gi ronan be is demon- 
strably superior — 8. more se 
—than any ever made by RCA. A picture that will 
bring you closer to the realism and excitement 
of the movies than we've ever been able to bring 


ee You also hear sound that far exceeds what 


toa peo monaural 





INTRODUCING THE NEW SPACEMAKER' 
MICROWAVE OVEN FROM GENERAL ELECTRIC. 


We designed it to install easily over your present range. 


“[Magine, dD Microwave oven 
Hn range booed) in cae. 
With my new Gi Spacemake 
ven | have the beneclits of mcro- 
waving, aad Thovent lost any 





The Spaceniaker 
wen fits in beautifully and has its 
own exhaust fan-and lieht tor my, 
rine Pe lia 


COMUNE: smice 


“T love the way it's changed 
my kitchen. 
lnever dreamed how simple i 


would be to erve my Kitchen a 


custom look. The wood tones blend 


in beautifully with the nest of my 
Kitchen. And with thie Spuicentak et 


ven incombingaion with my ringee, 


l now have eo ovens none Con- 
Verient bocabci 
“It has all the microwave 
oven features | need. 
loan cook by ime or by tem 


erature. And with the Microwave 


Guide and Cookbook that cane 
with thy Spaicemaker oven, fm 
WIPPING UP men 
| could microwave’ 


s.| | ire. ZT 


rr, = | 1 , 
eed 


“iy Spacemaker oven has 
an extra-wide oven interior. 
li's spacrous enough for my, 
thre yuan casserile dish or two 


dishes side HW side 
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Por Sir nearest Spacrm.s uk 


oven dealer, call toll-free 
(ROM) 447-4700, In | hit nos only 
cul (ne) oie, 


GENERAL &@ ELECTRIC 





HOW TO MAKE EVERYONE 
ON YOUR CHRISTMAS LIST 

FEEL LIKE THEYRE _ 
AT THE TOP OF YOUR LIST. 








and famuly feel 
| like you thought of them 


first is worth checking your 
list twice. | 

To make sure it 
includes Krementz 14Kt. 
Gold Overtay. 

Yotsee, we put as 
mich care into making our 
jewelry as you put into 
giving it. 

That's why every 
piece of Krementz 14K. 
Cold Overlay has more 
than 30 tines the gold im 

costume jewelry. 
| And why everything 
from an intricate $55 
bracelet toa sample $17 
brooch 1s crafted by hand. 
So this Christmas, 
we Krement: 14Kr. Gold 
Overks y. And put everyone 
‘at the top of your Inst. 








SINCE 1866 
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Chevrolet 





Wil Sa? 
Sin benind the wheel 
mew Monte Carlo for 


lat a: We t “an em 
Py a RLS a aT Es 


Ot Ue 
1o80 
rich naw hook of tinl wail 
Grain. Take in ttoekegant mew 
upholsterings 

Then turn the key. Faw! 
yoursell propelled by a naw 
standard SR Liter (279 Cy. tn.) 
V6 engine with greate 
BCT Gulput than last wear 
standard engine A sensation 
Vou can multingy wath the new 
Avaliable tuirbocheryped Vt fer 
[SES 

Ane, a5 You drive, remind 
“nirsed that autornath 
transmission and powes 
steering are standard this year 
And that it all hay 
na Monte Carlo with better 


EPA estimate 
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han lows 
Corona or Volvos 264 
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Monte i 
You've never seen the lik 
of it before. 


Fun ben pressive swe. 





The Chevy price makes 


it book ewen better. 
Aha Le are haces the 
most excttiryy aimect of Mente 
' = i 


Law S esse Me 


ivi cheats 
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rlo for 1980. 
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Introducing the Kodak Colorburst 250 instant camera 
,. With built-in flash, 


=: a 


Tr 


DECTUSE OT OTT TT yo | 
up 1 510.00 on ail Color 
ind Kodak instant colortim 


sae your pholo decier for details 


The more you toke, the more you give. 
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. FOe THE GAO Oyo WINTER GAMES 








revi _ ‘ 
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“Take a little car—and a little imagination— 
and discover your secret paradise in Hawaii. 
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Slender, balanced. 
distinctive— Cross 
Writing instruments 
complement your style. 
In lustrous chrome, | 
gold filled, sterling sitver 
from $7.5010 $200.00." 


SS 


SINCE 1846 | 





-NATIONAL GEOGRAPHICS 





kept neat, clean, handy 
aad (age Into these hencdsoene 
mage wip unaeragur fseate Loos 
tke fine books of shalt. Red, lewthar-like fronts am- 


nee For adiding dates hn- 
eee IMEGRTENT: Ona tie fie holda € beeen [12 ere 
rerum hh many | 
so hee vost. only y $495 ($10.95 19.95 outside US. USA) 


t= uw 


— dora) tly Sand-check 
Ane wi Airis 
Ss =— and): @apegiien cate to 
















pried. HWawiernarga or Wow 
THE HIGHSMITH 
“PANY, Boe S5NG Fol Athinea, Waeongm 53658 

AAceter chaine of VISA colloraére ci H) TOLL FREE ary 

time io cide 1-088-627-8088 (in liAois 


| HOA SS) Catalog of Yiee. feme with onder 





ror more Buormcte Tl WIiHe (10: 
AFS Intemational’ Intercultural 
Proarams, g13 E 43rd St. NOY, 
NY 10017. 

(Jr call doll iree (G00) 3 seer yt 
in Florida hal 300) 432-2 766 


1 you hive Wathout your 
hairy tie a as aan fay, YOu rmgn 
find you can live wilhoul them 


lorever. So pul em away. Justior 
aday Thursday, Novemtrer 7S 


THE GREAT AMERICAN 


SMOKEOUT. 
; American Concer Society. 








The rich green of Miss Liberty. 
The bright red of a football jersey. The 
vibrant yellow of a harvest moon. 
These are America's true colom— 
colors that come through vivid and 
lifelike on GE TV. 

What's more, every GE VIR II color 
set adjusts those color au t 
iBiepiQedetetetel- JM iekeditetstit:) & program 
to program. 

GE color TV. It brings America's 
true colors into your life. 
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maEctne’ Weed and simulated wood 
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"Every morming, | 441 Gault 
empl ives Tuer j used cid i tf ive 
thei OWN CaM fo Work TOM 
make the trip in vans, says 
Gulf's van pooling Program 
Adm Piso Ken mite Se 

* And the enenry savings are 
really amacine 


/@7 13 





“With 1] people toa van 


making an average daily round 
trip of about 50 miles, we figure 
that each van saves ete mari 
callons af gasoline every 35 
Wh rk: a S 
“With 132 vans now operat: 
Ine In fieven cd ftenent (rule 
AK ‘ities We Saye 44 4 cat mA 
Co Pose Hine EVeETy Wi rking cia 
ult s tank-truck fleet is 
more eneny-efficient, too. (rut! 
bought new tuel-etticient equip- 
ment, neortanized the routes 
ani Pave the cris CTS SUie 
are ba | training. so our [¥/ 
consumption was 12.9" 


a li We V4 hat iT Wel i if | 


ATG LIU TeTineries are &ay- 
ingenerry even while they re 
. 
[Th 1K Te Ltt cHuT € doht Pete gTies 
q 1) % ] “i 4 a 
usec hout 20 less energy in 
i cil i "I 
re ee. : ls » hia 
1978 than they did in [Y72 
“Enerey conservation isa 
| |) = | ae 
tremeni \ wis CHALE ; te. Dut we 
’ | A = 
have to meet that nec 
= COMTTY Sever tu Eh 
= dependen fron ex Hens ve 
imported. ail. It's. only reason 
able that Gulf, as one of 
4 a F - 
America's jeadcing enet ype 
OuicegTrs. she wild WITK. 7 VAT as Marc 
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"Tm fale time Program 
Alrlruat peieit hide P-L 
(Lrruiet. Hens Lee it laf, 


Gulf people: 
meeting the challenge. 





Ford. The WagonMaster. 
ft began in 1929 with America’s fin! 
midss-Produced station wogon 
Tocoy, fifty years of Ford wagon 
fechnaliogy come together inthe 
SSO LID... versatile, good looking 
ond practical, Consider, for example. 
LTD's excellent tuel economy 


7 te 9 ES 
4 El  , 4 Fay 
| los agi ' (PS 


Por oomponson. Your acted mileage moy cate: 
depending on speed. distance ond weather 
Actual highwoy mileage will ormiboambey be 
lower thom estate Coltfomea mileage lower 


Compare LID wagons. 
Fold down the rear seats ond LID 
offers 89.7 cubic feet of cargo area 
And when you're going to tow, 

You'll Be able fo bring along up to 
6,000 pounds by 
odding the optona! 
lowing pockage 
Whether you Guy or 
lecse your LID wegor, osx 
your Ford Deoler about 


aie fee. Fe 


fhe Extended Sernice Rion oS FORE 


FORD LTD 
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(340)-Mile Esl. Range; 480-Mile Est. 
Highway Range. Based on LID's 20-galion 
gc8 ton ond EPA mileocue estimeotes. Your 
fange may difer, Actual highway ard 
LAGlifotrnic tear will Pepsi ehy eee borate 


Automatic Overdrive 
Option. first qutemnatic 
TensmiEsoen with ihe 
cee! of Overdrive on 


On Arron Bulll oc 










Cargo Room. With the toligate 
Claw, Wor Gor ochicsly Boob 
nad £6 shee al 


LTD Lupoury. Gptional Inferior Lincury 
Group shown with nich webour clo 
ovcilote in supe-sott wire or 
apHborcnl leeches 


pywood... fot 


7 | | ; oe t 
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2Woy Tailgate. Dual Facing Rear Seats, taligaie swings open like a 
door of down like o olottanm: Duwol TSC PO! SOE, ON Bxrosee Fond 
Molter fo. aotlon, proviches seating for ho of on extra 7.7 cu. # of under 
Noor slowoge ([Mllh get cushions ronnie | 


If you have ever taken a lux 
ury sports car through a tight 
turn, You Know the feeling. 
[t's the sense of supreme pre- 
cision with which this trim 
COM pact CamMenrs pris laams 
its Nikon herilage. A feeling 
that is bore oul by Une pro 
fessional quality pictures 

the Nikon FE delivers with 
automatic ease. And one 
that, unlike other fine things 
In life, is readily affordable 


With the Aikeont FEL you can 
simply focus and shoot. 
and rely on its Nikon elec 
tronics lo qive you sharp 
maqnificently exposed 
photeqraphs, automatically, 
Or, switch to mantiial opera- 
ton and enjoy complete 
creative control over every 
exposure, more easily than 
you ever thought possible 





Above all, this isa camera 
hal nines no comp ramise 
in its suprene Nikon quathity 
Stroke the advance lever, 
and feel the smoothiness 1 
DFecision gearing machined 
to microscopic boherances = ‘ r a 
Press the exposure bulla, Shee 
tnd hear ine shutter respond — 
with hushed precision, Look 
throwqh the bright, silver- 
coated viewfinder, and see 
your picture snap into sharp 
focus with a fingertip bowch 







ce | 


Arrow), too, thal the wortd's 
greatest photographic sys 
tem stands Behind your 
Nikon FE. Add the dynam | 
firepower of motor drive, al | 
upto 3.5 shots a second. 4 
Banish darkness wilh (he in- - a A 
genious automatic thyrtsior | 
flash. Explore nw perspec. 
lives through more than 60 
Aikvor heres, the sarrie 
Superh cope le s chosen by 
most professionals for thels 
sharpness and color fidelity 

For the purist: 
The Sikon FA 


E ence 
For those who prefer onl | p | 1 | ® | 
manual exposure control, the a sense 7 e CC | ion 
‘jkon FM offers the reliable : nl , ® 
guidance of one-step clec- e 

ikon FE. 
ART Ine nen Ley, ew Tore oh 


tronic metering. It's as com 
pact and precisely responsive Ee 
as the FE and costs €ven i¢ss., = 
iv Conran: Rhu Conve te Just in time for holiday savings — 
Plkecia ir FR AT ] ut 1 Mm wy | Fs Y J] 41K Ei 


At vour Mikon chealer 
Vii cil fe rir Pas Loe eS ho rl a, Cpe} 
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$35 CASH R 
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Make t: fascinating ee eries 


in SECRETS ™ i: PAST 


Satlonal Csec ra poh Desens a delighthul 
Mo uchonN to Ala Wy a] rd m4 archaeoiory: 
SECRETS FROM THE PASI invites yout 
children ta look over the shoulders of scen- 
lists as they wncover clues to one intriguing 
mystery alter another. 

In their tirst book of this F 
young teacders will relive the wonders oi the past. Phey'll search 








j iT of i1- new SP TIPS 


for bits of history on the se atloor.. pec! Into tembs that whisper 
amcent secrets...uravel to cistant forests and explore the remains 
of once-proud cities They'll discover how and why people mi- 
Trated—someumes Over increcible cistances 

Our ancestors were amazingly inventive. 





en will learn 
about a Tvp if caloulater that was developed several thousaricl 
years ago, and is much like some used today. They'll compare 


early systems of writing and counting with the methods now used 





Boys and ons will see how Amencan Inchans liver] thousands 
of vears ago. They ll visit huge Eps plian monuments. And they'll 
share the timilline moment when a S-year-old girl ventures into 
a cave in Spain and discovers animal paintings on the ceiling, 


paintings mace by Ice Age people [6,000 years ag 





fe. 


a 








your young readers will... 


Dive inand explore 
THE MYSTERIOUS 
UNDERSEA WORLD 


Spectacular “ational Geograph 
photographs will CPs por vour chil 
dren into a world of eene beauty and 
high adve nture Thev'll visit an under- 
water park..explore a Fragile coral 
Peet... irvel al strange fish that glow 
in the dark, They'll watch youngsters 
learn how to use snorkel and scuba 
gear. Chen they'll follow daring divers 
in search of archaeological treasure. 





~ Meet endangered animals in 
4@ WILDLIFEALERT! DOUBLE BONUS! 


The Strugele fo Survive Each & x D'S" hardeaver volume contains 


thy ts [U4 pages of sparkling illustrations and 
Chis timels book shows why SOT ively text. And every book comes. with its 
aAnimTidis, such aS praine dogs, Lire rs, Own I AR-OL T FUN ea ke bent 4 
‘ wolves, and whales, are threatened with colorful pages of puzzles, games, brain 
. = i a il g = i son A t “i ny i ! L 
{ q = extinction...how scientists are trying to save teasers, and other stimulating projects to 


nm 4 " a = " k re | | ' | a e my i f J ® i 
Sg | encourage crud involvement. PLUS a mani 
a. eae Inem...and what concerned people are bei spermine 
ae Tt es , ete ae fe ere double-sided wall poster! ONLY $6.95 
7; chee i i deing to help, WILDLIFE ALERT! invites 

i : YOUNG readers to observe arnumnals in the 


wild and at re ane fi centers... take a | Send no MOnNCY now! 


close look at thi problems cifferent SPecies 








face...and to find out how conservationists YES! Please reserve BOOKS FOR WORLD 
are trying to protect endangered wildlife, E ig { a In imy name. Send Secrets Fron 
Se qu eee eee i the F i; teh Ty Th Ahasler nny i Nalerwye Werk, 
aral at Aanccaenr ¥ i | auicar's Lost, Wilife Atert! in Apmnl, 
Marvel at amazing ee Dihtes: 
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FAR-OUT FACTS volume, bill me $6.95 (U.S. funds or equn 
_. . ws alent) plus postage and handling. I ray 
return any volume without payment if | 
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Dict vou know that makeup once 
helped some people recognize others 
ai their tribe and that an average 
pencil can be used to draw a line 35 
miles long? Here's a one-of-a-kind 
learn 1 sitoeritisite that the whole 
family will enjoy! Your children will 
marvel at page alter page of intrigu- 
ing animal facts..facts about the 
human bedy..the world around them.. 
strange plants...aned much, much more! 
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CITY. STATEPROVINCE (US TPE, AP i POT AL OO 
Simply complete the order form, 
detach, and mail this entire flap. 


Send to National Geographic, 
. PO). Box [O40, Washington, D.C, 20015 


Reserve these 
quarterly books for 
your children today! 
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merica has 


undeveloped 
potential in 
water power.” 
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further inv i 


estigation of water 
po wet f 
Rising “Osis and energy con- 
Cems rexindled interest in 
Sits altern enti Yes: solar power 
wind, coc! Ang, clacn nie xen 
sive wdiler power. The Federal 
Power Commission reports fal ling 
woter could doubie existing powe! 
generating capacity Devolonine 
lO" of our 50,000 possible dam 
tes could save 180 mullion fe reds 
of oll yearly That's worth 
veloping, proponents daciate. 
Others are cool to the iden 
woter power. [hey bear tlooding « 
valleys and Tivers, submergin 
scenic becutr ond wilalite habitats, 
Besides,” they say. “Why worry 
about qganeratng 


herve 
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: Tore Bowe 
with water, [here satill plenty oll 
They cite discoveries in Mexic: 
Utah and Wyoming. They talk ol 


increcaesd North Sea and Alaskan 
production. oe sands, oil shale 
ae chemicals renew ia fialde 
These da VElOp Metis see 
‘Concentrate fret on existing oll. 
This we know. U.S. appetite for 
oil i GVer QrOowiligd. Bor aif 
ant meeting reeds, We 
import over 40 
dollars Goeth st oll yearly, strc 
ing our economy, leaving ws vul- 
nerable to polltical uphedvel 
aisew there. 
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power generailon con- 
BOO Million porreis of o1 


BL af i 


yearly, And siecticity suppiles 
J%.01 our ener gy Dem ma will 


grow to 3)" By L985, Ol alternc- 
tives will be needed to meet 
needs. And coc! more abundant 
them oil ia well suited to electric 
Dower Qeneraual. In many 
piaces water power can h 
tito the slack. Bul as 
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Aemanes in 
wones, we ll 
need to develop all practical 
energy diternmatives . 
Caterpillar mokes products 
used ineanergy production. We be- 
lieve better resource utilization is 
essent ott io wise energy man 
agement. 


There are 
no simple solutions. 
Only intelligent 
choices. 
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"The energy 
shortage 





doesn't seem 
real somehow.” 
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Introducing 1980 Olds Cutlass Brougham Sedan. All the Cutlass 
flair, plus the convenience of four haarehsd What makes this sedan so 
SPEcio! 's That if's.a Cutlass, Amenca’s most popular mid-size car But witt 
Ine Deg yutifu sanvenience of four asiae LiKe ¢ th er Cullasses, 7 offers the 
me! economy you need today 

OS AA Fey I} ra oe mec FRA, =" cf rr Stas | cre for ¢ = “OMmoOansor ta other Cor 
Our mile OS ING range Gepend on your speed, weather and trip lenoth 
WOU Ce snuitd NIG Wy | miles Qe ¢ Ina rang Je will propably be less than the hie a 
woy estimates. Driving re ange estimates are optained by multioh ving he EPL 


and highway estimates tb DY, Ine stanc “soe uel tank ca- 


pacity rating of 48 gallons. Estimates lower in Calli et fe 
ISMOoNes are equipped with CM. Dull! engines 120 360 
producec By Vario Js divisions, See your dealerfor details. | | i 


In 1980, why be cn the outside locking in? See your 


las dealer about bun WIC) Of ae one of The three 27 486 
new Cutlass Sedan models tod jy. riavas 
fer t ip ‘| ' rai pus) 
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WE'VE HAD ‘ONE BUILT FOR YOU. 


